SEQUENCE LISTING 

<110> Carozzi, Nadine 
Hargiss, Tracy 
Koziel, Michael G. 
Duck, Nicholas B. 
Carr, Brian 



<120> AXMI-008, A Delta-Endotoxin Gene and 
Methods for Its Use 



<130> 045600/274147 

<150> 60/448,797 
<151> 2003-02-20 

<160> 28 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 5980 
<212> DNA 

<213> Bacillus thuringiensis 
<400> 1 

tacatgcaat acataaagag aaggtttaaa aaatcaatac ctcaccaaaa ataatgggtt 60 
tatttgtaga aacattgtta caggaataca ttggggtact acgaatatat agaaagacac 12 0 
ctaacatata tttattaggt gtcttaaaaa taaggactat ataaggagtg aaaaagatga 18 0 
gtccatatca aaataaaaat gaatatgaaa tattggaatc ctcatcgaat aacacaaata 240 
cgccaaacag atatcctttt gcaaataatc gggatatgtc tactatgtct tggaatgatt 300 
gtcagggaat ctcatgggat gaaatttggg aatcagtcga aacgataaca agtattggga 360 
taaatcttat agagtttgtg atagaaccta gtttgggtgg aattaataca ctattatcaa 42 0 
taataggaaa actaattccg actaatcgtc aaactgtgtc agcactttct atatgtgatt 480 
tat tat c tat aattcgtaaa gaggtagccg atagtgtttt aagtgatgcg attgcagatt 54 0 
ttgacggtaa attgaaaaat tatagagagt attatctttc ttatcttggg gcttggctta 600 
aagacggtaa accacttcaa aagacaaata attctgatat cggacaatta gtttattatt 660 
ttaaactttc agaaagagat ttcaatgaaa ttctaggagg gtcattgtca agaaacaatg 72 0 
ctcaagtatt gttattacct acttttgcac aagctgcaaa tgtgcagtta ttactattaa 780 
gggatgcagt tcaatataaa gcacaatggt tcccattttt gagtgcagag aatgtaagat 84 0 
cggaattaat atcacctaac agtggttgtg attttaccgg tgattactat gagcgattaa 900 
aatgcaaaac ggcagagtat accaattatt gtttatattg gtatcaggta ggtttaaatc 960 
agataaaaca gggggggaca ggtgctgaca cttggtcgaa atttaataaa tttcgtagag 1020 
aaatgacgtt ggcggtattg gatattatcg ctatatttcc aacttatgat tttgagaaat 1080 
atccattgcc aacacatgta gagttgacta gggaaattta tacagatgca gtgggatatt 1140 
catcgggaac ttatagttgg ttacggaatt ggcctaatac ttttaatggg ttagaggcta 12 00 
atggaacacg gggacctggt ttagttactt ggcttagcaa aataggtata tataatgagt 1260 
atgtttcgag atattttgcc ggctgggtag gaactcgtca ttatgaagac tacacaaagg 1320 
gtaacggtat ttttcaacgt atgtctggaa ctacgagtaa tgatctacgt aatattgatt 1380 
ttcagaatgc cgatgtatat aaaattactt cattagctat catgaaccta gtaggagaga 1440 
ctaccgctag accagagtat cgtgtttcaa aggcagattt tcgtagggta gggggacctg 1500 
atttaaatta tgatgcaggt aataatgggc taagcaggat gacaattgaa tctacgttcc 1560 
cacttgtatt gcactctaat ggtgttagag gaccctctca tagattatca aatgcggcat 1620 
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gtgttgtata tggaaactcc agagttaacg 
gtgaaaatat aattgaagcc aatcaaatta 
ttcaaaatta tcttgctaat gcctatacct 
atttaatccg ttttttaaga acaaaatcag 
ttagattgat tattaataac aaaactgcag 
ctgcagataa agctgctttc tttagtgtat 
gttttgtatc gcttgaaaaa tcttactctg 
ttaaattcgc tgaaattatc acacctccat 
agatgcaagc gaatagtttt caatcagatg 
tcccaagtaa tacaacaact ttagaatatg 
acgcggtgaa cgatctgttt accaattaaa 
gctgtttaac aaataagcga aaaaggttgt 
tacgttaaaa atagaaacga cagattatga 
tatgtcagat gaacaaaatc ctcaggaaaa 
aaaacaactt agtcagtctc gtaatctact 
gacattcggt aatgatatta tcataggatc 
acagatgcgt ggagcacgag acatatatgg 
aatagatgag tctaaattaa aaccatatac 
tagtaaagat ttgaaattaa tggtaacacg 
tgttccaaat gatttggcct atatgcagcc 
atcatcgtct cagtatgtga gccaagggta 
tatgtatgca tgcccgcaaa atatagatag 
atttgatttt catattgaca ccggagaagt 
cttattaaaa atttctaatc cagatggata 
agaaggacca ctaacaggtg aagcattggc 
acaacacatg gagaaaaaac gttgggaaac 
tgtagatgca ttatttacaa atgaacaaga 
tcaaaacgct gatcgactgg tacagtcgat 
tgctccaggt atgaactatg atgtatatca 
taatttatat gatgcacgaa atgtcataac 
atggcacgca acaggaaatg ccgcggtaca 
atcaaattgg agcgcggggg tatctcaaaa 
gttacgtgtg attgccaaaa aagaaggacc 
taatggaaag caggaaacac ttaagttcac 
agtagaggta ttcccagaaa gtgatcgtgt 
attttatata gatagcatcg agttgctttg 
gcacacgggt aatatgtatg agcaaagtta 
tgtgtattac caagggtata caaacaacta 
aaattatact aacaatgatg acctgcattc 
tggctgtaca tgtaatcaag gatataaccg 
tgcgaaaaat aaaaacctac tcacaaaatc 
taacggacat attctagaag aggtctcctt 
ccccaatatt gattaatgaa aatactcctt 
gtgcaagcag caattcctga aaaatgcaga 
taaatgttaa ttttggtatt tccagaagat 
gtgaatgcaa tgatatgagc atgatggacc 
ttatcaccaa atatacgatt ccattgacca 
ttttgttcgt aacagtcggc aataatatga 
ggtacataac ctagttcatc taaaattaat 
cgggttaaat tcccttgttt taaagcctct 
aaaaacttca cttgatatcc ctgttcacaa 
gttttcccag ttccaggaga tccaagtaat 
aattcacaaa tgtgttcttg attcgttgta 
taattcttga gccattttaa ctctcgaaat 
ttcgtttgac gagattcaat ctctatattg 
tcaaaaggta tttcatcata atggtctata 
tcttgcaggt ttcgttgtat cataatgaga 



tatatggttg gacacataca agtttaaaac 1680 
cacaaatacc ggcggtgaag agttattacc 1740 
atgtaataaa aggcactcat acaggtgggg 1800 
agtataacgc agtttatgca ggtggcggaa 1860 
gacaaagtta ccgtattcgt tttcgttatg 1920 
atctttatcc aggaggttgg ggttcaaatc 1980 
gaaattatga cgatttaaaa tatagtgatt 2040 
tacctagttc aaacattcag atggatgtgg 2100 
taaacgtggt tctcgacaaa attgaattcc 2160 
agggagaacg ggacctagaa aaaacaaaga 222 0 
acaaaataat ttactagaat aggtggtatt 2280 
gagtcctatg tttacaagta gtacgaaaaa 2340 
aatagatcaa gcggccattt ctatagaatg 2400 
aataatgtta tgggatgaaa taaaactggc 2460 
ccaaaatgga gacttttctg ggaatgattg 2520 
caataatcct atttttaaag gaaaatttct 2580 
aactctattt ccaacctata tctgtcaaaa 2640 
acgttatcga gtaagagggt ttgtgggaag 2700 
ttacgggaaa gaaattgatg ctatcatgaa 2760 
taatccttca tgtggagatt atcgctgtga 2820 
tcctacacca acagatggat atgctcccga 2880 
aaagcatgtg aagtgtcacg atcgtcatcc 2 94 0 
agatacaaat acaaatgtag gtattgatgt 3000 
cgctacagta gggaatctag aagtcattga 3060 
acatgtgaaa caaaaggaaa agaaatggaa 312 0 
acaacaagcc tatgatccag caaaacaggc 3180 
gttacactat catattactt tagatcatat 3240 
tccctatgta taccataatt ggttaccgaa 3300 
agagttaaac gcacgtatca tgcaaggtta 3360 
aaatggtgac tttacacaag gattacaggg 3420 
acaaatggat ggagcttcag tattagttct 3480 
cttgcatgct caagatcatc atggatatgt 3540 
tggaaaaggg tatgtaacga tgatggattg 3600 
ttcttgcgaa gaaggatata tgacaaaaac 3660 
acggattgaa ataggagaaa ccgaaggtac 3 72 0 
tatgcaagga tatgataaca ataataacct 3780 
taatggaaat tataatcaaa atactagcga 3840 
taaccaagac tctagtaata tgtataatca 3900 
cggttgcaca tgtaaccaag ggcataactc 3 960 
ttaacgattc taaataagaa tcaacatcat 402 0 
tattgcatat cataacataa gctttacaaa 4080 
aattctaaaa taaggagatt tttttcgttt 4140 
tacagaaaga tttaggctga ttggtgtttt 4200 
aaaaattcca gaggcatgca gctacttttt 4260 
aaagcatttc gtaaacgata actttcacct 4320 
aaacggtcca ccaatgcaga agtaagccgg 4380 
aattctaagt ttgaagtaac tatgacactt 4440 
aataggagct ccgctccttg cttttgaaat 4500 
aaatcacagg cttcaatttg cttcttgatg 4560 
tctaatagac ctactaaatc tgctactcgg 462 0 
gccttcaaac ctaatgctgt agctaaatgt 4680 
aaaagatttt gtttcccttc aaaaaatcgc 4740 
gatggcagat gaatttgttc actccattca 4800 
ttcgctttct tgattaagtt tgctactttt 4860 
aaaatatcac gcagaaattg ttctttggtt 4920 
atatagctta aatgcagtga tttacaggcg 4980 
atgaacccct ttctaaagtt ggacaaagct 5040 
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ttcgatcata 
cttgccattt 
gagctttttt 
tttgaattaa 
gataatcttg 
gtttcttttc 
acggtctgta 
attctttttt 
atttctccat 
ggtaatggtt 
tcataatgta 
gaaaaactct 
cgttcaacgt 
taatgcattt 
gtgactacag 
tgaaataatc 



ttgctgaaga 
ttgtggatac 
caaccattct 
atatttgaat 
aacccgctga 
ccaatcttca 
ttctgtaaaa 
aatgataatc 
atttatttac 
tcaatgcagc 
ggcgtttctg 
ccataatcgg 
tccccttttc 
gaaattgtaa 
cggcagataa 
gttttaagcc 



tctgtttcgt 
gtcacttgtt 
tcattctcta 
cctgttaaac 
ggtaaatatt 
aaaatctctt 
atgttctcgc 
acttgtttta 
cgttgttgtg 
cttatcatca 
atcttctatt 
agcggttgta 
atgcccgcta 
aaatgcatcc 
gttatcaatt 
ttctaaaaag 



aatctattaa 
gagtctgcaa 
acagtaagtg 
aagcttttct 
tgaaaaatct 
cccatagaat 
cttctgcggt 
cgtaaaacaa 
tccattgaga 
ttccaaaggt 
gcttgtactt 
aaccaattgt 
taaggattac 
gtataagttc 
cgaagatgcg 
ccttctgtat 



aacaggtggc 
tatgatatcg 
tagctgctgt 
ttcatcctta 
agaataacga 
cggcctactc 
ataacatgta 
aacgttcttg 
agaccgttag 
cttcaatcat 
ctaaccattg 
ttcgtgtata 
aaggttgcac 
gattatcacc 
ttggtacacc 



gtatggtttt 
agttcgtgag 
aatgagtatt 
tgaaagagca 
acaacgcgtg 
gtgtgcatat 
aattgatccc 
atccactgtg 
gtcttccaaa 
gacttccttc 
tgcgagttga 
actgactttc 
ttcaaagtta 
ttttcctact 
accagcttga 



5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
5980 



<210> 2 
<211> 2082 
<212> DNA 

<213> Bacillus thuringiensis 

<220> 
<221> CDS 

<222> (1) . . . (2082) 
<400> 2 

gtg aaa aag atg agt cca tat caa aat aaa aat gaa tat gaa ata ttg 4 8 
Met Lys Lys Met Ser Pro Tyr Gin Asn Lys Asn Glu Tyr Glu lie Leu 
15 10 15 

gaa tec tea teg aat aac aca aat acg cca aac aga tat cct ttt gca 96 
Glu Ser Ser Ser Asn Asn Thr Asn Thr Pro Asn Arg Tyr Pro Phe Ala 
20 25 30 

aat aat egg gat atg tct act atg tct tgg aat gat tgt cag gga ate 144 
Asn Asn Arg Asp Met Ser Thr Met Ser Trp Asn Asp Cys Gin Gly lie 
35 40 45 

tea tgg gat gaa att tgg gaa tea gtc gaa acg ata aca agt att ggg 192 
Ser Trp Asp Glu lie Trp Glu Ser Val Glu Thr lie Thr Ser lie Gly 
50 55 60 

ata aat ctt ata gag ttt gtg ata gaa cct agt ttg ggt gga att aat 240 
lie Asn Leu lie Glu Phe Val lie Glu Pro Ser Leu Gly Gly lie Asn 
65 70 75 80 

aca eta tta tea ata ata gga aaa eta att ccg act aat cgt caa act 288 
Thr Leu Leu Ser lie lie Gly Lys Leu lie Pro Thr Asn Arg Gin Thr 
85 90 95 

gtg tea gca ctt tct ata tgt gat tta tta tct ata att cgt aaa gag 336 
Val Ser Ala Leu Ser lie Cys Asp Leu Leu Ser lie lie Arg Lys Glu 
100 105 110 
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gta gcc gat agt gtt tta agt gat gcg att gca gat ttt gac ggt aaa 384 
Val Ala Asp Ser Val Leu Ser Asp Ala lie Ala Asp Phe Asp Gly Lys 
115 120 125 

ttg aaa aat tat aga gag tat tat ctt tct tat ctt ggg get tgg ctt 432 
Leu Lys Asn Tyr Arg Glu Tyr Tyr Leu Ser Tyr Leu Gly Ala Trp Leu 
130 135 140 

aaa gac ggt aaa cca ctt caa aag aca aat aat tct gat ate gga caa 480 
Lys Asp Gly Lys Pro Leu Gin Lys Thr Asn Asn Ser Asp lie Gly Gin 
145 150 155 160 

tta gtt tat tat ttt aaa ctt tea gaa aga gat ttc aat gaa att eta 528 
Leu Val Tyr Tyr Phe Lys Leu Ser Glu Arg Asp Phe Asn Glu lie Leu 
165 170 175 

gga ggg tea ttg tea aga aac aat get caa gta ttg tta tta cct act 576 
Gly Gly Ser Leu Ser Arg Asn Asn Ala Gin Val Leu Leu Leu Pro Thr 
180 185 190 

ttt gca caa get gca aat gtg cag tta tta eta tta agg gat gca gtt 624 
Phe Ala Gin Ala Ala Asn Val Gin Leu Leu Leu Leu Arg Asp Ala Val 
195 200 205 

caa tat aaa gca caa tgg ttc cca ttt ttg agt gca gag aat gta aga 672 
Gin Tyr Lys Ala Gin Trp Phe Pro Phe Leu Ser Ala Glu Asn Val Arg 
210 215 220 

teg gaa tta ata tea cct aac agt ggt tgt gat ttt ace ggt gat tac 720 
Ser Glu Leu lie Ser Pro Asn Ser Gly Cys Asp Phe Thr Gly Asp Tyr 
225 230 235 240 

tat gag cga tta aaa tgc aaa acg gca gag tat ace aat tat tgt tta 768 
Tyr Glu Arg Leu Lys Cys Lys Thr Ala Glu Tyr Thr Asn Tyr Cys Leu 
245 250 255 

tat tgg tat cag gta ggt tta aat cag ata aaa cag ggg ggg aca ggt 816 
Tyr Trp Tyr Gin Val Gly Leu Asn Gin lie Lys Gin Gly Gly Thr Gly 
260 265 270 

get gac act tgg teg aaa ttt aat aaa ttt cgt aga gaa atg acg ttg 864 
Ala Asp Thr Trp Ser Lys Phe Asn Lys Phe Arg Arg Glu Met Thr Leu 
275 280 285 

gcg gta ttg gat att ate get ata ttt cca act tat gat ttt gag aaa 912 
Ala Val Leu Asp lie lie Ala lie Phe Pro Thr Tyr Asp Phe Glu Lys 
290 295 300 

tat cca ttg cca aca cat gta gag ttg act agg gaa att tat aca gat 960 
Tyr Pro Leu Pro Thr His Val Glu Leu Thr Arg Glu lie Tyr Thr Asp 
305 310 315 320 

gca gtg gga tat tea teg gga act tat agt tgg tta egg aat tgg cct 100 8 
Ala Val Gly Tyr Ser Ser Gly Thr Tyr Ser Trp Leu Arg Asn Trp Pro 
325 330 335 

aat act ttt aat ggg tta gag get aat gga aca egg gga cct ggt tta 1056 
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Asn Thr Phe Asn Gly Leu Glu Ala Asn Gly Thr Arg Gly Pro Gly Leu 
340 345 350 



gtt act tgg ctt age aaa ata ggt ata tat aat gag tat gtt teg aga 1104 
Val Thr Trp Leu Ser Lys lie Gly He Tyr Asn Glu Tyr Val Ser Arg 
355 360 365 

tat ttt gec ggc tgg gta gga act cgt cat tat gaa gac tac aca aag 1152 
Tyr Phe Ala Gly Trp Val Gly Thr Arg His Tyr Glu Asp Tyr Thr Lys 
370 375 380 

ggt aac ggt att ttt caa cgt atg tct gga act acg agt aat gat eta 1200 
Gly Asn Gly He Phe Gin Arg Met Ser Gly Thr Thr Ser Asn Asp Leu 
385 390 395 400 

cgt aat att gat ttt cag aat gee gat gta tat aaa att act tea tta 1248 
Arg Asn He Asp Phe Gin Asn Ala Asp Val Tyr Lys He Thr Ser Leu 
405 410 415 

get ate atg aac eta gta gga gag act acc get aga cca gag tat cgt 12 96 
Ala He Met Asn Leu Val Gly Glu Thr Thr Ala Arg Pro Glu Tyr Arg 
420 425 430 

gtt tea aag gca gat ttt cgt agg gta ggg gga cct gat tta aat tat 1344 
Val Ser Lys Ala Asp Phe Arg Arg Val Gly Gly Pro Asp Leu Asn Tyr 
435 440 445 

gat gca ggt aat aat ggg eta age agg atg aca att gaa tct acg ttc 13 92 
Asp Ala Gly Asn Asn Gly Leu Ser Arg Met Thr He Glu Ser Thr Phe 
450 455 460 

cca ctt gta ttg cac tct aat ggt gtt aga gga ccc tct cat aga tta 1440 
Pro Leu Val Leu His Ser Asn Gly Val Arg Gly Pro Ser His Arg Leu 
465 470 475 480 

tea aat gcg gca tgt gtt gta tat gga aac tec aga gtt aac gta tat 1488 
Ser Asn Ala Ala Cys Val Val Tyr Gly Asn Ser Arg Val Asn Val Tyr 
485 490 495 

ggt tgg aca cat aca agt tta aaa cgt gaa aat ata att gaa gee aat 153 6 
Gly Trp Thr His Thr Ser Leu Lys Arg Glu Asn He He Glu Ala Asn 
500 505 510 

caa att aca caa ata ccg gcg gtg aag agt tat tac ctt caa aat tat 1584 
Gin He Thr Gin He Pro Ala Val Lys Ser Tyr Tyr Leu Gin Asn Tyr 
515 520 525 

ctt get aat gee tat acc tat gta ata aaa ggc act cat aca ggt ggg 1632 
Leu Ala Asn Ala Tyr Thr Tyr Val He Lys Gly Thr His Thr Gly Gly 
530 535 540 

gat tta ate cgt ttt tta aga aca aaa tea gag tat aac gca gtt tat 1680 
Asp Leu He Arg Phe Leu Arg Thr Lys Ser Glu Tyr Asn Ala Val Tyr 
545 550 555 560 

gca ggt ggc gga att aga ttg att att aat aac aaa act gca gga caa 172 8 
Ala Gly Gly Gly He Arg Leu He He Asn Asn Lys Thr Ala Gly Gin 
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565 



570 



575 



agt tac cgt att cgt ttt cgt tat get gca gat aaa get get ttc ttt 1776 
Ser Tyr Arg lie Arg Phe Arg Tyr Ala Ala Asp Lys Ala Ala Phe Phe 
580 585 590 

agt gta tat ctt tat cca gga ggt tgg ggt tea aat cgt ttt gta teg 1824 
Ser Val Tyr Leu Tyr Pro Gly Gly Trp Gly Ser Asn Arg Phe Val Ser 
595 600 605 

ctt gaa aaa tct tac tct gga aat tat gac gat tta aaa tat agt gat 1872 
Leu Glu Lys Ser Tyr Ser Gly Asn Tyr Asp Asp Leu Lys Tyr Ser Asp 
610 615 620 

ttt aaa ttc get gaa att ate aca cct cca tta cct agt tea aac att 1920 
Phe Lys Phe Ala Glu lie lie Thr Pro Pro Leu Pro Ser Ser Asn He 
625 630 635 640 

cag atg gat gtg gag atg caa gcg aat agt ttt caa tea gat gta aac 1968 
Gin Met Asp Val Glu Met Gin Ala Asn Ser Phe Gin Ser Asp Val Asn 
645 650 655 



gtg gtt etc gac aaa att gaa ttc etc cca agt aat aca aca act tta 
Val Val Leu Asp Lys He Glu Phe Leu Pro Ser Asn Thr Thr Thr Leu 
660 665 670 



gat ctg ttt acc aat taa 
Asp Leu Phe Thr Asn * 
690 



2016 



gaa tat gag gga gaa egg gac eta gaa aaa aca aag aac gcg gtg aac 2064 
Glu Tyr Glu Gly Glu Arg Asp Leu Glu Lys Thr Lys Asn Ala Val Asn 
675 680 685 



2082 



<210> 3 

<211> 693 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 3 



Met 


Lys 


Lys 


Met 


Ser 


Pro 


Tyr 


Gin Asn Lys Asn Glu 


Tyr Glu 


He 


Leu 


1 








5 






10 




15 




Glu 


Ser 


Ser 


Ser 


Asn 


Asn 


Thr 


Asn Thr Pro Asn Arg 


Tyr Pro 


Phe 


Ala 








20 








25 


30 






Asn 


Asn 


Arg 


Asp 


Met 


Ser 


Thr 


Met Ser Trp Asn Asp 


Cys Gin Gly 


He 






35 










40 


45 






Ser 


Trp 


Asp 


Glu 


He 


Trp 


Glu 


Ser Val Glu Thr He 


Thr Ser 


He 


Gly 




50 










55 


60 








He 


Asn 


Leu 


He 


Glu 


Phe 


Val 


He Glu Pro Ser Leu Gly Gly 


He 


Asn 


65 










70 




75 






80 


Thr 


Leu 


Leu 


Ser 


He 


He 


Gly 


Lys Leu He Pro Thr Asn Arg 


Gin 


Thr 










85 






90 




95 




Val 


Ser 


Ala 


Leu 


Ser 


He 


Cys 


Asp Leu Leu Ser He 


He Arg 


Lys 


Glu 








100 








105 


110 






Val 


Ala 


Asp 


Ser 


Val 


Leu 


Ser 


Asp Ala He Ala Asp 


Phe Asp Gly Lys 



115 120 125 
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Leu 


Lys 


Asn 


Tyr 


Arg 


Glu 


Tyr 


Tyr 


Leu 


Ser 


Tyr 


Leu 


Gly 


Ala 


Trp 


Leu 




130 










135 










140 










Lys 


Asp 


Glv 


Lvs 


Pro 


Leu 


Gin 


Lys 


Thr 


Asn 


Asn 


Ser 


Asp 


He 


Gly 


Gin 


145 










150 










155 










160 


Leu 


Val 


Tvr 

j. jr a. 


Tvr 


Phe 


Lvs 


Leu 


Ser 


Glu 


Arg 


Asp 


Phe 


Asn 


Glu 


He 


Leu 










165 










170 










175 




Glv 


Glv 


Ser 


Leu 


Ser 


Arq 


Asn 


Asn 


Ala 


Gin 


Val 


Leu 


Leu 


Leu 


Pro 


Thr 








180 










185 










190 






Phe 


Ala 


Gin 


Ala 


Ala 


Asn 


Val 


Gin 


Leu 


Leu 


Leu 


Leu 


Arg 


Asp 


Ala 


Val 






195 










200 










205 








Gin 


Tyr 


Lys 


Ala 


Gin 


Trp 


Phe 


Pro 


Phe 


Leu 


Ser 


Ala 


Glu 


Asn 


Val 


Arg 




210 










215 










220 










Ser 


Glu 


Leu 


He 


Ser 


Pro 


Asn 


Ser 


Gly 


Cys 


Asp 


Phe 


Thr 


Gly 


Asp 


Tyr 


225 










230 










235 










240 


Tvr 


Glu 


Arq 


Leu 


Lys 


Cys 


Lys 


Thr 


Ala 


Glu 


Tyr 


Thr 


Asn 


Tyr 


Cys 


Leu 










245 










250 










255 




Tvr 

x 2 j_ 


Trp 


Tvr 


Gin 


Val 


Gly 


Leu 


Asn 


Gin 


He 


Lys 


Gin 


Gly 


Gly 


Thr 


Gly 








260 










265 










270 






Ala 


Asp 


Thr 


Trp 


Ser 


Lys 


Phe 


Asn 


Lys 


Phe 


Arg 


Arg 


Glu 


Met 


Thr 


Leu 






275 










280 










285 








Ala 


Val 


Leu 


Asp 


He 


He 


Ala 


He 


Phe 


Pro 


Thr 


Tyr 


Asp 


Phe 


Glu 


Lys 




290 










295 










300 










Tyr 


Pro 


Leu 


Pro 


Thr 


His 


Val 


Glu 


Leu 


Thr 


Arg 


Glu 


He 


Tyr 


Thr 


Asp 


305 










310 










315 










320 


Ala 


Val 


Gly 


Tyr 


Ser 


Ser 


Gly 


Thr 


Tyr 


Ser 


Trp 


Leu 


Arg 


Asn 


Trp 


Pro 










325 










330 










335 




Asn 


Thr 


Phe 


Asn 


Gly 


Leu 


Glu 


Ala 


Asn 


Gly 


Thr 


Arg 


Gly 


Pro 


Gly 


Leu 








340 










345 










350 






Val 


Thr 


Trp 


Leu 


Ser 


Lys 


He 


Gly 


He 


Tyr 


Asn 


Glu 


Tyr 


Val 


Ser 


Arg 






355 










360 










365 








Tvr 


Phe 


Ala 


Gly 


Trp 


Val 


Gly 


Thr 


Arg 


His 


Tyr 


Glu 


Asp 


Tyr 


Thr 


Lys 




370 










375 










380 










Gly 


Asn 


Gly 


He 


Phe 


Gin 


Arg 


Met 


Ser 


Gly 


Thr 


Thr 


Ser 


Asn 


Asp 


Leu 


385 










390 










395 










400 


Arg 


Asn 


He 


Asp 


Phe 


Gin 


Asn 


Ala 


Asp 


Val 


Tyr 


Lys 


He 


Thr 


Ser 


Leu 










405 










410 










415 




Ala 


He 


Met 


Asn 


Leu 


Val 


Gly 


Glu 


Thr 


Thr 


Ala 


Arg 


Pro 


Glu 


Tyr 


Arg 








420 










425 










430 






Val 


Ser 


Lvs 
i 


Ala 


Asp 


Phe 


Arq 


Arq 


Val 


Gly 


Gly 


Pro 


Asp 


Leu 


Asn 


Tyr 






435 










440 










445 








Asp 


Ala 


Gly 


Asn 


Asn 


Gly 


Leu 


Ser 


Arg 


Met 


Thr 


He 


Glu 


Ser 


Thr 


Phe 




450 










455 










460 










Pro 


Leu 


Val 


Leu 


His 


Ser 


Asn 


Gly 


Val 


Arg 


Gly 


Pro 


Ser 


His 


Arg 


Leu 


465 










470 










475 










480 


Ser 


Asn 


Ala 


Ala 


Cys 


Val 


Val 


Tyr 


Gly 


Asn 


Ser 


Arg 


Val 


Asn 


Val 


Tyr 










485 










490 










495 




Gly 


Trp 


Thr 


His 


Thr 


Ser 


Leu 


Lys 


Arg 


Glu 


Asn 


He 


He 


Glu 


Ala 


Asn 








500 










505 










510 






Gin 


He 


Thr 


Gin 


He 


Pro 


Ala 


Val 


Lys 


Ser 


Tyr 


Tyr 


Leu 


Gin 


Asn 


Tyr 






515 










520 










525 








Leu 


Ala 


Asn 


Ala 


Tyr 


Thr 


Tyr 


Val 


He 


Lys 


Gly 


Thr 


His 


Thr 


Gly 


Gly 




530 










535 










540 










Asp 


Leu 


He 


Arg 


Phe 


Leu 


Arg 


Thr 


Lys 


Ser 


Glu 


Tyr 


Asn 


Ala 


Val 


Tyr 


545 










550 










555 










560 


Ala 


Gly 


Gly 


Gly 


He 


Arg 


Leu 


He 


He 


Asn 


Asn 


Lys 


Thr 


Ala 


Gly 


Gin 










565 










570 










575 




Ser 


Tyr 


Arg 


He 


Arg 


Phe 


Arg 


Tyr 


Ala 


Ala 


Asp 


Lys 


Ala 


Ala 


Phe 


Phe 
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580 585 590 

Ser Val Tyr Leu Tyr Pro Gly Gly Trp Gly Ser Asn Arg Phe Val Ser 

595 600 605 

Leu Glu Lys Ser Tyr Ser Gly Asn Tyr Asp Asp Leu Lys Tyr Ser Asp 

610 615 620 

Phe Lys Phe Ala Glu lie lie Thr Pro Pro Leu Pro Ser Ser Asn lie 
625 630 635 640 

Gin Met Asp Val Glu Met Gin Ala Asn Ser Phe Gin Ser Asp Val Asn 

645 650 655 

Val Val Leu Asp Lys lie Glu Phe Leu Pro Ser Asn Thr Thr Thr Leu 

660 665 670 

Glu Tyr Glu Gly Glu Arg Asp Leu Glu Lys Thr Lys Asn Ala Val Asn 

675 680 685 

Asp Leu Phe Thr Asn 
690 



<210> 4 
<211> 2073 
<212> DNA 

<213> Bacillus thuringiensis 

<220> 

<221> CDS 

<222> (1) . . . (2073) 

<400> 4 

atg agt cca tat caa aat aaa aat gaa tat gaa ata ttg gaa tec tea 48 

Met Ser Pro Tyr Gin Asn Lys Asn Glu Tyr Glu lie Leu Glu Ser Ser 

1 5 10 15 

teg aat aac aca aat acg cca aac aga tat cct ttt gca aat aat egg 96 
Ser Asn Asn Thr Asn Thr Pro Asn Arg Tyr Pro Phe Ala Asn Asn Arg 
20 25 30 

gat atg tct act atg tct tgg aat gat tgt cag gga ate tea tgg gat 144 
Asp Met Ser Thr Met Ser Trp Asn Asp Cys Gin Gly lie Ser Trp Asp 
35 40 45 

gaa att tgg gaa tea gtc gaa acg ata aca agt att ggg ata aat ctt 192 
Glu lie Trp Glu Ser Val Glu Thr lie Thr Ser lie Gly lie Asn Leu 
50 55 60 

ata gag ttt gtg ata gaa cct agt ttg ggt gga att aat aca eta tta 240 
lie Glu Phe Val lie Glu Pro Ser Leu Gly Gly lie Asn Thr Leu Leu 
65 70 75 80 

tea ata ata gga aaa eta att ccg act aat cgt caa act gtg tea gca 288 
Ser lie lie Gly Lys Leu lie Pro Thr Asn Arg Gin Thr Val Ser Ala 
85 90 95 

ctt tct ata tgt gat tta tta tct ata att cgt aaa gag gta gec gat 336 
Leu Ser lie Cys Asp Leu Leu Ser lie lie Arg Lys Glu Val Ala Asp 
100 105 110 

agt gtt tta agt gat gcg att gca gat ttt gac ggt aaa ttg aaa aat 384 
Ser Val Leu Ser Asp Ala lie Ala Asp Phe Asp Gly Lys Leu Lys Asn 
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115 120 125 

tat aga gag tat tat ctt tct tat ctt ggg get tgg ctt aaa gac ggt 432 
Tyr Arg Glu Tyr Tyr Leu Ser Tyr Leu Gly Ala Trp Leu Lys Asp Gly 
13 0 13 5 14 0 

aaa cca ctt caa aag aca aat aat tct gat ate gga caa tta gtt tat 480 
Lys Pro Leu Gin Lys Thr Asn Asn Ser Asp lie Gly Gin Leu Val Tyr 
145 150 155 160 

tat ttt aaa ctt tea gaa aga gat ttc aat gaa att eta gga ggg tea 528 
Tyr Phe Lys Leu Ser Glu Arg Asp Phe Asn Glu lie Leu Gly Gly Ser 
165 170 175 

ttg tea aga aac aat get caa gta ttg tta tta cct act ttt gca caa 576 
Leu Ser Arg Asn Asn Ala Gin Val Leu Leu Leu Pro Thr Phe Ala Gin 
180 185 190 

get gca aat gtg cag tta tta eta tta agg gat gca gtt caa tat aaa 624 
Ala Ala Asn Val Gin Leu Leu Leu Leu Arg Asp Ala Val Gin Tyr Lys 
195 200 205 

gca caa tgg ttc cca ttt ttg agt gca gag aat gta aga teg gaa tta 672 
Ala Gin Trp Phe Pro Phe Leu Ser Ala Glu Asn Val Arg Ser Glu Leu 
210 215 220 

ata tea cct aac agt ggt tgt gat ttt ace ggt gat tac tat gag cga 72 0 
lie Ser Pro Asn Ser Gly Cys Asp Phe Thr Gly Asp Tyr Tyr Glu Arg 
225 230 235 240 

tta aaa tgc aaa acg gca gag tat ace aat tat tgt tta tat tgg tat 768 
Leu Lys Cys Lys Thr Ala Glu Tyr Thr Asn Tyr Cys Leu Tyr Trp Tyr 
245 250 255 

cag gta ggt tta aat cag ata aaa cag ggg ggg aca ggt get gac act 816 
Gin Val Gly Leu Asn Gin lie Lys Gin Gly Gly Thr Gly Ala Asp Thr 
260 265 270 

tgg teg aaa ttt aat aaa ttt cgt aga gaa atg acg ttg gcg gta ttg 864 
Trp Ser Lys Phe Asn Lys Phe Arg Arg Glu Met Thr Leu Ala Val Leu 
275 280 285 

gat att ate get ata ttt cca act tat gat ttt gag aaa tat cca ttg 912 
Asp He He Ala He Phe Pro Thr Tyr Asp Phe Glu Lys Tyr Pro Leu 
290 295 300 

cca aca cat gta gag ttg act agg gaa att tat aca gat gca gtg gga 960 
Pro Thr His Val Glu Leu Thr Arg Glu He Tyr Thr Asp Ala Val Gly 
305 310 315 320 

tat tea teg gga act tat agt tgg tta egg aat tgg cct aat act ttt 1008 
Tyr Ser Ser Gly Thr Tyr Ser Trp Leu Arg Asn Trp Pro Asn Thr Phe 
325 330 335 

aat 999 tta 9 a 9 9 ct aat 99 a aca c 99 99 a cct 99 t tta 9 tt: act fc 99 1056 
Asn Gly Leu Glu Ala Asn Gly Thr Arg Gly Pro Gly Leu Val Thr Trp 
340 345 350 
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ctt age aaa ata ggt ata tat aat gag tat gtt teg aga tat ttt gec 1104 
Leu Ser Lys He Gly He Tyr Asn Glu Tyr Val Ser Arg Tyr Phe Ala 
355 360 365 

ggc tgg gta gga act cgt cat tat gaa gac tac aca aag ggt aac ggt 1152 
Gly Trp Val Gly Thr Arg His Tyr Glu Asp Tyr Thr Lys Gly Asn Gly 
370 375 380 

att ttt caa cgt atg tct gga act acg agt aat gat eta cgt aat att 1200 
He Phe Gin Arg Met Ser Gly Thr Thr Ser Asn Asp Leu Arg Asn He 
385 390 395 400 

gat ttt cag aat gec gat gta tat aaa att act tea tta get ate atg 1248 
Asp Phe Gin Asn Ala Asp Val Tyr Lys He Thr Ser Leu Ala He Met 
405 410 415 

aac eta gta gga gag act ace get aga cca gag tat cgt gtt tea aag 12 96 
Asn Leu Val Gly Glu Thr Thr Ala Arg Pro Glu Tyr Arg Val Ser Lys 
420 425 430 

gca gat ttt cgt agg gta ggg gga cct gat tta aat tat gat gca ggt 1344 
Ala Asp Phe Arg Arg Val Gly Gly Pro Asp Leu Asn Tyr Asp Ala Gly 
435 440 445 

aat aat ggg eta age agg atg aca att gaa tct acg ttc cca ctt gta 13 92 
Asn Asn Gly Leu Ser Arg Met Thr He Glu Ser Thr Phe Pro Leu Val 
450 455 460 

ttg cac tct aat ggt gtt aga gga ccc tct cat aga tta tea aat gcg 1440 
Leu His Ser Asn Gly Val Arg Gly Pro Ser His Arg Leu Ser Asn Ala 
465 470 475 480 

gca tgt gtt gta tat gga aac tec aga gtt aac gta tat ggt tgg aca 14 8 8 
Ala Cys Val Val Tyr Gly Asn Ser Arg Val Asn Val Tyr Gly Trp Thr 
485 490 495 

cat aca agt tta aaa cgt gaa aat ata att gaa gee aat caa att aca 1536 
His Thr Ser Leu Lys Arg Glu Asn He He Glu Ala Asn Gin He Thr 
500 505 510 

caa ata ccg gcg gtg aag agt tat tac ctt caa aat tat ctt get aat 1584 
Gin He Pro Ala Val Lys Ser Tyr Tyr Leu Gin Asn Tyr Leu Ala Asn 
515 520 525 

gee tat ace tat gta ata aaa ggc act cat aca ggt ggg gat tta ate 1632 
Ala Tyr Thr Tyr Val He Lys Gly Thr His Thr Gly Gly Asp Leu He 
530 535 540 

cgt ttt tta aga aca aaa tea gag tat aac gca gtt tat gca ggt ggc 1680 
Arg Phe Leu Arg Thr Lys Ser Glu Tyr Asn Ala Val Tyr Ala Gly Gly 
545 550 555 560 

gga att aga ttg att att aat aac aaa act gca gga caa agt tac cgt 172 8 
Gly He Arg Leu He He Asn Asn Lys Thr Ala Gly Gin Ser Tyr Arg 
565 570 575 
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att cgt ttt cgt tat get gca gat aaa get get ttc ttt agt gta tat 1776 

lie Arg Phe Arg Tyr Ala Ala Asp Lys Ala Ala Phe Phe Ser Val Tyr 
580 585 590 

ctt tat cca gga ggt tgg ggt tea aat cgt ttt gta teg ctt gaa aaa 1824 

Leu Tyr Pro Gly Gly Trp Gly Ser Asn Arg Phe Val Ser Leu Glu Lys 
595 600 605 

tct tac tct gga aat tat gac gat tta aaa tat agt gat ttt aaa ttc 1872 

Ser Tyr Ser Gly Asn Tyr Asp Asp Leu Lys Tyr Ser Asp Phe Lys Phe 
610 615 620 

get gaa att ate aca cct cca tta cct agt tea aac att cag atg gat 1920 

Ala Glu lie lie Thr Pro Pro Leu Pro Ser Ser Asn lie Gin Met Asp 

625 630 635 640 



gtg gag atg caa gcg aat agt ttt caa tea gat gta aac gtg gtt etc 1968 
Val Glu Met Gin Ala Asn Ser Phe Gin Ser Asp Val Asn Val Val Leu 
645 650 655 

gac aaa att gaa ttc etc cca agt aat aca aca act tta gaa tat gag 2016 
Asp Lys lie Glu Phe Leu Pro Ser Asn Thr Thr Thr Leu Glu Tyr Glu 
660 665 670 

gga gaa egg gac eta gaa aaa aca aag aac gcg gtg aac gat ctg ttt 2 064 
Gly Glu Arg Asp Leu Glu Lys Thr Lys Asn Ala Val Asn Asp Leu Phe 
675 680 685 

acc aat taa 2073 
Thr Asn * 
690 



<210> 5 

<211> 690 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 5 
























Met 


Ser 


Pro 


Tyr 


Gin 


Asn 


Lys 


Asn 


Glu Tyr Glu 


He 


Leu 


Glu 


Ser Ser 


1 








5 








10 








15 


Ser 


Asn 


Asn 


Thr 


Asn 


Thr 


Pro 


Asn Arg Tyr Pro 


Phe 


Ala 


Asn 


Asn Arg 








20 










25 






30 




Asp 


Met 


Ser 


Thr 


Met 


Ser 


Trp 


Asn Asp Cys Gin Gly 


He 


Ser 


Trp Asp 






35 










40 






45 






Glu 


He 
50 


Trp 


Glu 


Ser 


Val 


Glu 
55 


Thr 


He Thr Ser 


He 
60 


Gly 


He 


Asn Leu 


He 


Glu 


Phe 


Val 


He 


Glu 


Pro 


Ser 


Leu Gly Gly 


He 


Asn 


Thr 


Leu Leu 


65 










70 






75 








80 


Ser 


He 


He 


Gly Lys 


Leu 


He 


Pro 


Thr Asn Arg 


Gin 


Thr 


Val 


Ser Ala 










85 








90 








95 


Leu 


Ser 


He 


Cys 
100 


Asp 


Leu 


Leu 


Ser 


He He Arg 
105 


Lys 


Glu 


Val 
110 


Ala Asp 


Ser 


Val 


Leu 


Ser 


Asp 


Ala 


He 


Ala 


Asp Phe Asp 


Gly Lys 


Leu 


Lys Asn 






115 










120 






125 






Tyr 


Arg 
130 


Glu 


Tyr 


Tyr 


Leu 


Ser 
135 


Tyr 


Leu Gly Ala 


Trp 
140 


Leu 


Lys 


Asp Gly 
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Lys 


Pro 


Leu 


Gin 


Lys 


Thr 


Asn 


Asn 


Ser 


Asp 


He 


Gly 


Gin 


Leu 


Val 


Tyr 


145 










150 










155 










160 


Tyr 


Phe 


L Y S 


Leu 


Ser 


Glu 


Arg 


Asp 


Phe 


Asn 


Glu 


lie 


Leu 


Gly 


Gly 


Ser 










165 










170 










175 




Leu 


Ser 


Arg 


Asn 


Asn 


Ala 


Gin 


Val 


Leu 


Leu 


Leu 


Pro 


Thr 


Phe 


Ala 


Gin 








180 










185 










190 






Ala 


Ala 


Asn 


Val 


Gin 


Leu 


Leu 


Leu 


Leu 


Arg 


Asp 


Ala 


Val 


Gin 


Tyr 


Lys 






195 










200 










205 








Ala 


Gin 


Trp 


Phe 


Pro 


Phe 


Leu 


Ser 


Ala 


Glu 


Asn 


Val 


Arg 


Ser 


Glu 


Leu 




210 










215 










220 










He 


Ser 


Pro 


Asn 


Ser 


Gly 


Cys 


Asp 


Phe 


Thr 


Gly 


Asp 


Tyr 


Tyr 


Glu 


Arg 


225 










230 










235 










240 


Leu 


Lys 


Cys 


Lys 


Thr 


Ala 


Glu 


Tyr 


Thr 


Asn 


Tyr 


Cys 


Leu 


Tyr 


Trp 


Tyr 










245 










250 










255 




Gin 


Val 


Gly 


Leu 


Asn 


Gin 


He 


Lys 


Gin 


Gly 


Gly 


Thr 


Gly 


Ala 


Asp 


Thr 








260 










265 










270 






Trp 


Ser 


Lys 


Phe 


Asn 


Lys 


Phe 


Arg 


Arg 


Glu 


Met 


Thr 


Leu 


Ala 


Val 


Leu 






275 










280 










285 








Asp 


He 


He 


Ala 


He 


Phe 


Pro 


Thr 


Tyr 


Asp 


Phe 


Glu 


Lys 


Tyr 


Pro 


Leu 




290 










295 










300 










Pro 


Thr 


His 


Val 


Glu 


Leu 


Thr 


Arg 


Glu 


He 


Tyr 


Thr 


Asp 


Ala 


Val 


Gly 


305 










310 










315 










320 


Tyr 


Ser 


Ser 


Gly 


Thr 


Tyr 


Ser 


Trp 


Leu 


Arg 


Asn 


Trp 


Pro 


Asn 


Thr 


Phe 










325 










330 










335 




Asn 


Gly 


Leu 


Glu 


Ala 


Asn 


Gly 


Thr 


Arg 


Gly 


Pro 


Gly 


Leu 


Val 


Thr 


Trp 








340 










345 










350 






Leu 


Ser 


Lys 


He 


Gly 


He 


Tyr 


Asn 


Glu 


Tyr 


Val 


Ser 


Arg 


Tyr 


Phe 


Ala 






355 










360 










365 








Gly 


Trp 


Val 


Gly 


Thr 


Arg 


His 


Tyr 


Glu 


Asp 


Tyr 


Thr 


Lys 


Gly 


Asn 


Gly 




370 










375 










380 










He 


Phe 


Gin 


Arg 


Met 


Ser 


Gly 


Thr 


Thr 


Ser 


Asn 


Asp 


Leu 


Arg 


Asn 


He 


385 










390 










395 










400 


Asp 


Phe 


Gin 


Asn 


Ala 


Asp 


Val 


Tyr 


Lys 


He 


Thr 


Ser 


Leu 


Ala 


He 


Met 










405 










410 










415 




Asn 


Leu 


Val 


Gly 


Glu 


Thr 


Thr 


Ala 


Arg 


Pro 


Glu 


Tyr 


Arg 


Val 


Ser 


Lys 








420 










425 










430 






Ala 


Asp 


Phe 


Arg 


Arg 


Val 


Gly 


Gly 


Pro 


Asp 


Leu 


Asn 


Tyr 


Asp 


Ala 


Gly 






435 










440 










445 








Asn 


Asn 


Gly 


Leu 


Ser 


Arg 


Met 


Thr 


He 


Glu 


Ser 


Thr 


Phe 


Pro 


Leu 


Val 




450 










455 










460 










Leu 


His 


Ser 


Asn 


Gly 


Val 


Arg 


Gly 


Pro 


Ser 


His 


Arg 


Leu 


Ser 


Asn 


Ala 


465 










470 










475 










480 


Ala 


Cys 


Val 


Val 


Tyr 


Gly 


Asn 


Ser 


Arg 


Val 


Asn 


Val 


Tyr 


Gly 


Trp 


Thr 










485 










490 










495 




His 


Thr 


Ser 


Leu 


Lys 


Arg 


Glu 


Asn 


He 


He 


Glu 


Ala 


Asn 


Gin 


He 


Thr 








500 










505 










510 






Gin 


He 


Pro 


Ala 


Val 


Lys 


Ser 


Tyr 


Tyr 


Leu 


Gin 


Asn 


Tyr 


Leu 


Ala 


Asn 






515 










520 










525 








Ala 


Tyr 


Thr 


Tyr 


Val 


He 


Lys 


Gly 


Thr 


His 


Thr 


Gly 


Gly 


Asp 


Leu 


He 




530 










535 










540 










Arg 


Phe 


Leu 


Arg 


Thr 


Lys 


Ser 


Glu 


Tyr 


Asn 


Ala 


Val 


Tyr 


Ala 


Gly 


Gly 


545 










550 










555 










560 


Gly 


He 


Arg 


Leu 


He 


He 


Asn 


Asn 


Lys 


Thr 


Ala 


Gly 


Gin 


Ser 


Tyr 


Arg 










565 










570 










575 




He 


Arg 


Phe 


Arg 


Tyr 


Ala 


Ala 


Asp 


Lys 


Ala 


Ala 


Phe 


Phe 


Ser 


Val 


Tyr 








580 










585 










590 






Leu 


Tyr 


Pro 


Gly 


Gly 


Trp 


Gly 


Ser 


Asn 


Arg 


Phe 


Val 


Ser 


Leu 


Glu 


Lys 



42 

RTA01/21502llvl 



595 

Ser Tyr Ser Gly 
610 

Ala Glu He He 
625 

Val Glu Met Gin 

Asp Lys He Glu 
660 

Gly Glu Arg Asp 
675 

Thr Asn 
690 



600 

Asn Tyr Asp Asp 
615 

Thr Pro Pro Leu 
630 

Ala Asn Ser Phe 
645 

Phe Leu Pro Ser 

Leu Glu Lys Thr 
680 



Leu Lys Tyr Ser 
620 

Pro Ser Ser Asn 
635 

Gin Ser Asp Val 
650 

Asn Thr Thr Thr 
665 

Lys Asn Ala Val 



605 

Asp Phe Lys Phe 

He Gin Met Asp 
640 

Asn Val Val Leu 
655 

Leu Glu Tyr Glu 
670 

Asn Asp Leu Phe 
685 



<210> 6 
<211> 1686 
<212> DNA 

<213> Bacillus thuringiensis 

<220> 

<221> CDS 

<222> (1) . . . (1686) 

<400> 6 

gtg agt cct atg ttt aca agt agt acg aaa aat acg tta aaa ata gaa 4 8 
Met Ser Pro Met Phe Thr Ser Ser Thr Lys Asn Thr Leu Lys He Glu 
15 10 15 

acg aca gat tat gaa ata gat caa gcg gcc att tct ata gaa tgt atg 96 
Thr Thr Asp Tyr Glu He Asp Gin Ala Ala He Ser He Glu Cys Met 
20 25 30 

tea gat gaa caa aat cct cag gaa aaa ata atg tta tgg gat gaa ata 144 
Ser Asp Glu Gin Asn Pro Gin Glu Lys He Met Leu Trp Asp Glu He 
35 40 45 

aaa ctg gca aaa caa ctt agt cag tct cgt aat eta etc caa aat gga 192 
Lys Leu Ala Lys Gin Leu Ser Gin Ser Arg Asn Leu Leu Gin Asn Gly 
50 55 60 

gac ttt tct ggg aat gat tgg aca ttc ggt aat gat att ate ata gga 240 
Asp Phe Ser Gly Asn Asp Trp Thr Phe Gly Asn Asp He He He Gly 
65 70 75 80 

tec aat aat cct att ttt aaa gga aaa ttt eta cag atg cgt gga gca 288 
Ser Asn Asn Pro He Phe Lys Gly Lys Phe Leu Gin Met Arg Gly Ala 
85 90 95 

cga gac ata tat gga act eta ttt cca acc tat ate tgt caa aaa ata 336 
Arg Asp He Tyr Gly Thr Leu Phe Pro Thr Tyr He Cys Gin Lys He 
100 105 110 

gat gag tct aaa tta aaa cca tat aca cgt tat cga gta aga ggg ttt 3 84 
Asp Glu Ser Lys Leu Lys Pro Tyr Thr Arg Tyr Arg Val Arg Gly Phe 
115 12 0 12 5 
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gtg gga agt agt aaa gat ttg aaa tta atg gta aca cgt tac ggg aaa 432 

Val Gly Ser Ser Lys Asp Leu Lys Leu Met Val Thr Arg Tyr Gly Lys 
130 135 140 

gaa att gat get ate atg aat gtt cca aat gat ttg gee tat atg cag 480 

Glu lie Asp Ala lie Met Asn Val Pro Asn Asp Leu Ala Tyr Met Gin 

145 150 155 160 

cct aat cct tea tgt gga gat tat cgc tgt gaa tea teg tct cag tat 52 8 

Pro Asn Pro Ser Cys Gly Asp Tyr Arg Cys Glu Ser Ser Ser Gin Tyr 
165 170 175 

gtg age caa ggg tat cct aca cca aca gat gga tat get ccc gat atg 576 

Val Ser Gin Gly Tyr Pro Thr Pro Thr Asp Gly Tyr Ala Pro Asp Met 
180 185 190 

tat gca tgc ccg caa aat ata gat aga aag cat gtg aag tgt cac gat 624 

Tyr Ala Cys Pro Gin Asn He Asp Arg Lys His Val Lys Cys His Asp 
195 200 205 

cgt cat cca ttt gat ttt cat att gac acc gga gaa gta gat aca aat 672 

Arg His Pro Phe Asp Phe His He Asp Thr Gly Glu Val Asp Thr Asn 
210 215 220 

aca aat gta ggt att gat gtc tta tta aaa att tct aat cca gat gga 72 0 

Thr Asn Val Gly He Asp Val Leu Leu Lys He Ser Asn Pro Asp Gly 

225 230 235 240 

tac get aca gta ggg aat eta gaa gtc att gaa gaa gga cca eta aca 768 

Tyr Ala Thr Val Gly Asn Leu Glu Val He Glu Glu Gly Pro Leu Thr 
245 250 255 

ggt gaa gca ttg gca cat gtg aaa caa aag gaa aag aaa tgg aaa caa 816 

Gly Glu Ala Leu Ala His Val Lys Gin Lys Glu Lys Lys Trp Lys Gin 
260 265 270 

cac atg gag aaa aaa cgt tgg gaa aca caa caa gee tat gat cca gca 864 

His Met Glu Lys Lys Arg Trp Glu Thr Gin Gin Ala Tyr Asp Pro Ala 
275 280 285 

aaa cag get gta gat gca tta ttt aca aat gaa caa gag tta cac tat 912 

Lys Gin Ala Val Asp Ala Leu Phe Thr Asn Glu Gin Glu Leu His Tyr 
290 295 300 

cat att act tta gat cat att caa aac get gat cga ctg gta cag teg 960 

His He Thr Leu Asp His He Gin Asn Ala Asp Arg Leu Val Gin Ser 

305 310 315 320 

att ccc tat gta tac cat aat tgg tta ccg aat get cca ggt atg aac 1008 

He Pro Tyr Val Tyr His Asn Trp Leu Pro Asn Ala Pro Gly Met Asn 
325 330 335 

tat gat gta tat caa gag tta aac gca cgt ate atg caa ggt tat aat 1056 

Tyr Asp Val Tyr Gin Glu Leu Asn Ala Arg He Met Gin Gly Tyr Asn 
340 345 350 

tta tat gat gca cga aat gtc ata aca aat ggt gac ttt aca caa gga 1104 
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Leu Tyr Asp Ala Arg Asn Val lie Thr Asn Gly Asp Phe Thr Gin Gly 
355 360 365 



tta cag gga tgg cac gca aca gga aat gcc gcg gta caa caa atg gat 1152 
Leu Gin Gly Trp His Ala Thr Gly Asn Ala Ala Val Gin Gin Met Asp 
370 375 380 

gga get tea gta tta gtt eta tea aat tgg age gcg ggg gta tct caa 1200 
Gly Ala Ser Val Leu Val Leu Ser Asn Trp Ser Ala Gly Val Ser Gin 
385 . 390 395 400 

aac ttg cat get caa gat cat cat gga tat gtg tta cgt gtg att gcc 1248 
Asn Leu His Ala Gin Asp His His Gly Tyr Val Leu Arg Val lie Ala 
405 410 415 

aaa aaa gaa gga cct gga aaa ggg tat gta acg atg atg gat tgt aat 12 96 
Lys Lys Glu Gly Pro Gly Lys Gly Tyr Val Thr Met Met Asp Cys Asn 
420 425 430 

gga aag cag gaa aca ctt aag ttc act tct tgc gaa gaa gga tat atg 1344 
Gly Lys Gin Glu Thr Leu Lys Phe Thr Ser Cys Glu Glu Gly Tyr Met 
435 440 445 

aca aaa aca gta gag gta ttc cca gaa agt gat cgt gta egg att gaa 13 92 
Thr Lys Thr Val Glu Val Phe Pro Glu Ser Asp Arg Val Arg lie Glu 
450 455 460 

ata gga gaa acc gaa ggt aca ttt tat ata gat age ate gag ttg ctt 1440 
lie Gly Glu Thr Glu Gly Thr Phe Tyr lie Asp Ser lie Glu Leu Leu 
465 470 475 480 

tgt atg caa gga tat gat aac aat aat aac ctg cac acg ggt aat atg 14 8 8 
Cys Met Gin Gly Tyr Asp Asn Asn Asn Asn Leu His Thr Gly Asn Met 
485 490 495 

tat gag caa agt tat aat gga aat tat aat caa aat act age gat gtg 153 6 
Tyr Glu Gin Ser Tyr Asn Gly Asn Tyr Asn Gin Asn Thr Ser Asp Val 
500 505 510 

tat tac caa ggg tat aca aac aac tat aac caa gac tct agt aat atg 1584 
Tyr Tyr Gin Gly Tyr Thr Asn Asn Tyr Asn Gin Asp Ser Ser Asn Met 
515 520 525 

tat aat caa aat tat act aac aat gat gac ctg cat tec ggt tgc aca 1632 
Tyr Asn Gin Asn Tyr Thr Asn Asn Asp Asp Leu His Ser Gly Cys Thr 
530 535 540 

tgt aac caa ggg cat aac tct ggc tgt aca tgt aat caa gga tat aac 168 0 
Cys Asn Gin Gly His Asn Ser Gly Cys Thr Cys Asn Gin Gly Tyr Asn 
545 550 555 560 

cgt taa 1686 
Arg * 
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Leu Pro 


930 










935 










940 








Glu Leu 


Ser 


Val 


He 


Pro 


Gly 


Val 


Asn 


Ala 


Ala 


He 


Phe 


Glu 


Glu Leu 


945 








950 










955 








960 


Glu Gly 


Arq 


He 


Phe 


Thr 


Ala 


Phe 


Ser 


Leu 


Tyr 


Asp 


Ala 


Arg 


Asn Val 








965 










970 










975 


He Lys 


Asn 


Gly 


Asp 


Phe 


Asn 


Asn 


Gly 


Leu 


Ser 


Cys 


Trp 


Asn 


Val Lys 






980 










985 










990 




Gly His 


Val 


ASP 


Val 


Glu 


Glu 


Gin 


Asn 


Asn 


Gin 


Arg 


Ser 


Val 


Leu Val 




995 










1000 








1005 




Val Pro 


Glu 


Trp 


Glu 


Ala 


Glu 


Val 


Ser 


Gin 


Glu 


Val 


Arg 


Val 


Cys Pro 


1010 








1015 








1020 






Gly Arg Gly 


Tyr 


He 


Leu 


Arg 


Val 


Thr 


Ala 


Tyr 


Lys 


Glu Gly 


Tyr Gly 


1025 








1030 








1035 






1040 


Glu Gly Cys 


Val 


Thr 


He 


His 


Glu 


He 


Glu 


Asn 


Asn 


Thr 


Asp 


Glu Leu 








1045 








1050 








1055 


Lys Phe 


Ser 


Asn 


Cys 


Val 


Glu 


Glu 


Glu 


He 


Tyr 


Pro 


Asn 


Asn 


Thr Val 






1060 








1065 








1070 


Thr Cys 


Asn 


Asp 


Tyr 


Thr 


Val 


Asn Gin Glu Glu Tyr Gly Gly Ala Tyr 




1075 








1080 








1085 




Thr Ser Arg Asn Arg Gly Tyr Asn Glu Ala 


Pro 


Ser 


Val 


Pro 


Ala Asp 


1090 








1095 








1100 






Tyr Ala Ser Val Tyr Glu Glu Lys Ser Tyr Thr Asp Gly Arg Arg Glu 


1105 








1110 








1115 






1120 


Asn Pro Cys 


Glu 


Phe 


Asn Arg Gly Tyr Arg Asp Tyr Thr 


Pro 


Leu Pro 



1125 1130 1135 



Val Gly Tyr Val Thr Lys Glu Leu Glu Tyr Phe Pro Glu Thr Asp Lys 
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\ 



1140 1145 1150 

Val Trp lie Glu He Gly Glu Thr Glu Gly Thr Phe He Val Asp Ser 

1155 1160 1165 

Val Glu Leu Leu Leu Met Glu Glu 
1170 1175 



<210> 9 

<211> 1178 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 9 



Met 


Asp 


Asn 


Asn 


Pro 


Asn 


He 


Asn 


1 








5 








Ser 


Asn 


Pro 


Glu 


Val 


Glu 


Val 


Leu 








20 










Tyr 


Thr 


Pro 


He 


Asp 


He 


Ser 


Leu 






35 










40 


Glu 


Phe 


Val 


C 1 \J 




Ala 


Gly 


Phe 




50 










55 




Trp Gly 


He 


Phe 


Gly 


Pro 


Ser 


Gin 


65 










70 






Glu 


Gin 


jjeu 


11C 


noil 


Gin 


nxy 


Tip 
lit 










85 








He 


Ser 






Glu 


\j i y 


Leu 


Ser 








100 










Ser 


Phe 


Arg 


Glu 


Trn 
xx p 


Glu 


Ala 


Asp 






115 










120 


Glu 


Met 


At* ci 
Any 


Tie 

IXC 


VJX11 


Phe 


Asn 


Asp 




130 










135 




He 


Pro 


T 

Leu 


flic 


Al a 


Val 


m n 


Asn 


145 










150 






Tyr Val 


OJ.il 


•H.-L d 


A 1 rs 
Jr\± d 


A a n 
noil 


T l 
i-iC U 


n i o 










X "J J 








Val 


Phe 


o -L y 


will 


Arg 


irp 


\j ± y 


xr lie 








180 










Tyr 


Asn 


Asp 


Leu 


Thr 


Arg 


Leu 


He 






195 










200 


Arg 


Trp 


Tyr 


Asn 


Thr 


Gly 


Leu 


Glu 




210 










215 




Asp 


Trp 


Val 


Arg 


Tyr 


Asn 


Gin 


Phe 


225 










230 






Leu Asp 


He 


Val 


Ala 


Leu 


Phe 


Pro 










245 








He 


Arg 


Thr 


Val 


Ser 


Gin 


Leu 


Thr 








260 










Leu 


Glu 


Asn 


Phe 


Asp 


Gly 


Ser 


Phe 






275 










280 


Arg 


Ser 


He 


Arg 


Ser 


Pro 


His 


Leu 




290 










295 




He 


Tyr 


Thr 


Asp 


Ala 


His 


Arg 


Gly 


305 










310 






He 


Met 


Ala 


Ser 


Pro 


Val 


Gly 


Phe 










325 








Leu 


Tyr 


Gly 


Thr 


Met 


Gly 


Asn 


Ala 



340 



Glu Cys 


He 


Pro 


Tyr Asn 


Cys 


Leu 


10 










15 




Gly Gly Glu 


Arg 


He 


Glu 


Thr 


Gly 


25 








30 






Ser Leu 


Thr 


Gin 


Phe 


Leu 


Leu 


Ser 








45 








Val Leu Gly 


Leu 


Val 


Asp 


He 


He 






60 










Trp Asp Ala 


Phe 


Leu 


Val 


Gin 


He 




75 










80 


Glu Glu 


Phe 


Ala 


Arg 


Asn 


Gin 


Ala 


90 










95 




Asn Leu 


Tyr 


Gin 


He 


Tyr 


Ala 


Glu 


105 








110 






Pro Thr 


Asn 


Pro 


Ala 


Leu 


Ara 


Glu 








125 








Met Asn 


Ser 


Ala 


Leu 


Thr 


Thr 


Ala 






140 










Tyr Gin 


Val 


Pro 


Leu 


Leu 


Ser 


Val 




155 










160 


Leu Ser 


Val 


Leu Arg Asp 


v a i 


OCX 


170 










175 




Asp Ala 


Ala 


Thr 


He 


Asn 


Ser 




185 








190 






Gly Asn Tyr 


Thr 


Asp 


Tyr 


nld 


Vdl 








205 








Arg Val 


Trp 


Gly 


Pro Asp 


Ser 


Arg 






220 










Arg Arg 


Glu 


Leu 


Thr 


Leu 


Thr 


Val 




235 










240 


Asn Tyr 


Asp 


Ser 


Arg Arg 


Tyr 


Pro 


250 










255 




Arg Glu 


He 


Tyr 


Thr 


Asn 


Pro 


Val 


265 








270 






Arg Gly Ser 


Ala 


Gin Gly 


He 


Glu 








285 








Met Asp 


He 


Leu 


Asn 


Ser 


He 


Thr 






300 










Tyr Tyr 


Tyr 


Trp 


Ser Gly 


His 


Gin 




315 










320 


Ser Gly Pro 


Glu 


Phe 


Thr 


Phe 


Pro 


330 










335 




Ala Pro 


Gin 


Gin Arg 


He 


Val 


Ala 


345 








350 
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Gin 


Leu 


Gly 


Gin 


Gly 


Val 


Tyr 


Arg 


Thr 


Leu 


Ser 


Ser 


Thr 


Leu 


Tyr 


Arg 






355 










360 










365 








Arq 


Pro 


Phe 


Asn 


He 


Gly 


He 


Asn 


Asn 


Gin 


Gin 


Leu 


Ser 


Val 


Leu 


Asp 




370 










375 










380 










Gly 


Thr 


Glu 


Phe 


Ala 


Tyr 


Gly 


Thr 


Ser 


Ser 


Asn 


Leu 


Pro 


Ser 


Ala 


Val 


385 










390 










395 










400 


Tyr 


Arq 


Lys 


Ser 


Gly 


Thr 


Val 


Asp 


Ser 


Leu 


Asp 


Glu 


He 


Pro 


Pro 


Gin 










405 










410 










415 




Asn 


Asn 


Asn 


Val 


Pro 


Pro 


Arg 


Gin 


Gly 


Phe 


Ser 


His 


Arg 


Leu 


Ser 


His 








420 










425 










430 






Val 


Ser 


Met 


Phe 


Arg 


Ser 


Gly 


Phe 


Ser 


Asn 


Ser 


Ser 


Val 


Ser 


He 


He 






435 










440 










445 








Arg 


Ala 


Pro 


Met 


Phe 


Ser 


Trp 


He 


His 


Arg 


Ser 


Ala 


Glu 


Phe 


Asn 


Asn 




450 










455 










460 










He 


He 


Ala 


Ser 


Asp 


Ser 


He 


Thr 


Gin 


He 


Pro 


Ala 


Val 


Lys 


Gly 


Asn 


465 










470 










475 










480 


Phe 


Leu 


Phe 


Asn 


Gly 


Ser 


Val 


He 


Ser 


Gly 


Pro 


Gly 


Phe 


Thr 


Gly 


Gly 










485 










490 










495 




Asp 


Leu 


Val 


Arq 


Leu 


Asn 


Ser 


Ser 


Gly 


Asn 


Asn 


He 


Gin 


Asn 


Arg 


Gly 








500 










505 










510 






Tyr 


He 


Glu 


Val 


Pro 


He 


His 


Phe 


Pro 


Ser 


Thr 


Ser 


Thr 


Arg 


Tyr 


Arg 






515 










520 










525 








Val 


Arg 


Val 


Arg 


Tyr 


Ala 


Ser 


Val 


Thr 


Pro 


He 


His 


Leu 


Asn 


Val 


Asn 




530 










535 










540 










Trp 


Gly 


Asn 


Ser 


Ser 


He 


Phe 


Ser 


Asn 


Thr 


Val 


Pro 


Ala 


Thr 


Ala 


Thr 


545 










550 










555 










560 


Ser 


Leu 


Asp 


Asn 


Leu 


Gin 


Ser 


Ser 


Asp 


Phe 


Gly 


Tyr 


Phe 


Glu 


Ser 


Ala 










565 










570 










575 




Asn 


Ala 


Phe 


Thr 


Ser 


Ser 


Leu 


Gly 


Asn 


He 


Val 


Gly 


Val 


Arg 


Asn 


Phe 








580 










585 










590 






Ser 


Gly 


Thr 


Ala 


Gly 


Val 


He 


He 


Asp 


Arq 


Phe 


Glu 


Phe 


He 


Pro 


Val 






595 










600 










605 








Thr 


Ala 


Thr 


Leu 


Glu 


Ala 


Glu 


Tyr 


Asn 


Leu 


Glu 


Arg 


Ala 


Gin 


Lys 


Ala 




610 










615 










620 










Val 


Asn 


Ala 


Leu 


Phe 


Thr 


Ser 


Thr 


Asn 


Gin 


Leu 


Gly 


Leu 


Lys 


Thr 


Asn 


625 










630 










635 










640 


Val 


Thr 


Asp 


Tyr 


His 


He 


Asp 


Gin 


Val 


Ser 


Asn 


Leu 


Val 


Thr 


Tyr 


Leu 










645 










650 










655 




Ser 


Asp 


Glu 


Phe 


Cys 


Leu 


Asp 


Glu 


Lys 


Arg 


Glu 


Leu 


Ser 


Glu 


Lys 


Val 








660 










665 










670 






Lys 


His 


Ala 


Lys 


Arg 


Leu 


Ser 


Asp 


Glu 


Arg 


Asn 


Leu 


Leu 


Gin 


Asp 


Ser 






675 










680 










685 








Asn 


Phe 


Lys 


Asp 


He 


Asn 


Arg 


Gin 


Pro 


Glu 


Arg 


Gly 


Trp 


Gly 


Gly 


Ser 




690 










695 










700 










Thr 


Gly 


He 


Thr 


He 


Gin 


Gly 


Gly 


Asp 


Asp 


Val 


Phe 


Lys 


Glu 


Asn 


Tyr 


705 










710 










715 










720 


Val 


Thr 


Leu 


Ser 


Gly 


Thr 


Phe 


Asp 


Glu 


Cys 


Tyr 


Pro 


Thr 


Tyr 


Leu 


Tyr 

2 










725 










730 










735 




Gin 


Lys 


He 


Asp 


Glu 


Ser 


Lys 


Leu 


Lys 


Ala 


Phe 


Thr 


Arg 


Tyr 


Gin 


Leu 








740 










745 










750 






Arg 


Gly 


Tyr 


He 


Glu 


Asp 


Ser 


Gin 


Asp 


Leu 


Glu 


He 


Tyr 


Leu 


He 


Arg 






755 










760 










765 








Tyr 


Asn 


Ala 


Lys 


His 


Glu 


Thr 


Val 


Asn 


Val 


Pro 


Gly 


Thr 


Gly 


Ser 


Leu 




770 










775 










780 










Trp 


Pro 


Leu 


Ser 


Ala 


Gin 


Ser 


Pro 


He 


Gly 


Lys 


Cys 


Gly 


Glu 


Pro 


Asn 


785 










790 










795 










800 


Arg 


Cys 


Ala 


Pro 


His 


Leu 


Glu 


Trp 


Asn 


Pro 


Asp 


Leu 


Asp 


Cys 


Ser 


Cys 
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805 










810 










815 


Ara 


Asp 


Gly 


Glu 


Lys 

2 


Cys 


Ala 


His 


His 


Ser 


His 


His 


Phe 


Ser 


Leu Asp 








820 










825 










830 




lie 


Asp 


Val 


Gly 


Cys 


Thr 


Asp 


Leu 


Asn 


Glu 


Asp 


Leu 


Gly 


Val 


Trp Val 






835 










840 










845 






lie 


Phe 


Lys 


He 


Lys 


Thr 


Gin 


Asp 


Gly 


His 


Ala 


Arg 


Leu 


Gly 


Asn Leu 




850 










855 










860 








Glu 


Phe 


Leu 


Glu 


Glu 


Lys 


Pro 


Leu 


Val 


Gly 


Glu 


Ala 


Leu 


Ala 


Arg Val 


865 










870 










875 








880 


Lys 


Arg 


Ala 


Glu 


Lys 


Lys 


Trp 


Arg 


Asp 


Lys 


Arg 


Glu 


Lys 


Leu 


Glu Trp 










885 










890 










895 


Glu 


Thr 


Asn 


He 


Val 


Tyr 


Lys 


Glu 


Ala 


Lys 


Glu 


Ser 


Val 


Asp 


Ala Leu 








900 










905 










910 




Phe 


Val 


Asn 


Ser 


Gin 


Tyr 


Asp 


Gin 


Leu 


Gin 


Ala 


Asp 


Thr 


Asn 


He Ala 






915 










920 










925 






Met 


He 


His 


Ala 


Ala 


Asp 


Lys 


Arg 


Val 


His 


Ser 


He 


Arg 


Glu 


Ala Tyr 




930 










935 










940 








Leu 


Pro 


Glu 


Leu 


Ser 


Val 


He 


Pro 


Gly 


Val 


Asn 


Ala 


Ala 


He 


Phe Glu 


945 










950 










955 








960 


Glu 


Leu 


Glu 


Gly 


Arg 


He 


Phe 


Thr 


Ala 


Phe 


Ser 


Leu 


Tyr 


Asp 


Ala Arg 










965 










970 










975 


Asn 


Val 


He 


Lys 


Asn 


Gly 


Asp 


Phe 


Asn 


Asn 


Gly 


Leu 


Ser 


Cys 


Trp Asn 








980 










985 










990 




Val 


Lys 


Gly 


His 


Val 


Asp 


Val 


Glu 


Glu 


Gin 


Asn 


Asn 


Gin 


Arg 


Ser Val 






995 










1000 








1005 




Leu 


Val 


Val 


Pro 


Glu 


Trp 


Glu 


Ala 


Glu 


Val 


Ser 


Gin 


Glu 


Val 


Arg Val 




1010 








1015 








1020 






Cys 


Pro Gly 


Arg 


Gly 


Tyr 


He 


Leu 


Arg 


Val 


Thr 


Ala 


Tyr 


Lys 


Glu Gly 


1025 








1030 








1035 






1040 


Tyr Gly Glu 


Gly 


Cys 


Val 


Thr 


He 


His 


Glu 


He 


Glu 


Asn 


Asn 


Thr Asp 










1045 








1050 








1055 


Glu 


Leu 


Lys 


Phe 


Ser 


Asn 


Cys 


Val 


Glu 


Glu 


Glu 


He 


Tyr 


Pro 


Asn Asn 








1060 








1065 








1070 


Thr 


Val 


Thr 


Cys Asn Asp Tyr Thr Val Asn Gin Glu Glu Tyr Gly Gly 






1075 








1080 








1085 




Ala Tyr Thr Ser Arg Asn Arg Gly Tyr Asn Glu Ala 


Pro 


Ser 


Val Pro 




1090 








1095 








1100 






Ala Asp Tyr Ala Ser Val Tyr Glu Glu Lys Ser Tyr Thr Asp Gly Arg 


1105 








1110 








1115 






1120 


Arg 


Glu 


Asn 


Pro 


Cys 


Glu 


Phe Asn Arg Gly Tyr Arg Asp 


Tyr 


Thr Pro 










1125 








1130 








1135 


Leu 


Pro 


Val 


Gly Tyr Val 


Thr 


Lys 


Glu 


Leu 


Glu 


Tyr 


Phe 


Pro 


Glu Thr 








1140 








1145 








1150 


Asp 


Lys 


Val 


Trp 


He 


Glu 


He 


Gly Glu Thr Glu Gly Thr 


Phe 


He Val 






1155 








1160 








1165 




Asp 


Ser 


Val 


Glu 


Leu 


Leu 


Leu 


Met 


Glu 


Glu 













1170 1175 



<210> 10 
<211> 719 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 10 

Met Lys Leu Lys Asn Gin Asp Lys His Gin Ser Phe Ser Ser Asn Ala 
15 10 15 
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Lys Val Asp Lys 
20 

Glu Leu Gin Asn 
35 

Glu Asn Val Glu 
50 

Gly He Ala Gly 
65 

Gin Val Ala Ser 

Gly Lys Asn Gin 
100 

Asn Gin Lys He 

Lys Gly Leu Gly 
130 

Trp Val Gly Asn 
145 

Gin Tyr He Ala 

Ala Val Ser Gly 
180 

Ala Asn Leu His 
195 

Glu Trp Gly Leu 
210 

Val Glu Arg Ala 
225 

Thr Gly Leu Asn 

Tyr Asn Gin Phe 
260 

Ala Leu Phe Pro 
275 

Ala Gin Leu Thr 
290 

Pro His Pro Ser 
305 

Ser Phe Ser Ala 

Asp Phe Leu Glu 
340 

Asn Thr Gin Tyr 
355 

Thr He Gly Gly 
370 

Ser He Asn Pro 
385 

Thr Glu Ser Leu 

Gly Val Pro Arg 
420 

Ala Ser Asp Asn 
435 

Leu Gin Asp Ser 
450 

Asn Tyr Glu Ser 
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He Ser Thr Asp 

He Asn His Glu 
40 

Pro Phe Val Ser 
55 

Lys He Leu Gly 
70 

Leu Tyr Ser Phe 
85 

Trp Glu He Phe 

Ser Thr Tyr Ala 
120 

Asp Ala Leu Ala 
135 

Arg Asn Asn Thr 
150 

Leu Glu Leu Met 
165 

Glu Glu Val Pro 

Leu Leu Leu Leu 

200 

Ser Ser Ser Glu 
215 

Gly Asp Tyr Ser 
230 

Asn Leu Arg Gly 
245 

Arg Arg Asp Met 

Ser Tyr Asp Thr 
280 

Arg Glu Val Tyr 
295 

Phe Thr Ser Thr 
310 

He Glu Ala Ala 
325 

Gin Val Thr He 

Met Asn Met Trp 
360 

Thr Leu Asn He 
375 

Val Thr Leu Pro 
390 

Ala Gly Leu Asn 
405 

Val Asp Phe His 

Phe Tyr Tyr Pro 
440 

Glu Asn Glu Leu 
455 

Tyr Ser His Arg 



Ser Leu Lys Asn 
25 

Asp Cys Leu Lys 

Ala Ser Thr He 
60 

Thr Leu Gly Val 
75 

He Leu Gly Glu 
90 

Met Glu His Val 
105 

Arg Asn Lys Ala 

Val Tyr His Asp 
140 

Arg Ala Arg Ser 
155 

Phe Val Gin Lys 
170 

Leu Leu Pro He 
185 

Arg Asp Ala Ser 

He Ser Thr Phe 
220 

Asp His Cys Val 
235 

Thr Asn Ala Glu 
250 

Thr Leu Met Val 
265 

Gin Met Tyr Pro 

Thr Asp Ala He 
300 

Thr Trp Tyr Asn 
315 

Val Val Arg Asn 
330 

Tyr Ser Leu Leu 
345 

Gly Gly His Lys 

Ser Thr Gin Gly 
380 

Phe Thr Ser Arg 
395 

Leu Phe Leu Thr 
410 

Trp Lys Phe Val 
425 

Gly Tyr Ala Gly 

Pro Pro Glu Ala 
460 

Leu Ser His He 
2$ 



Glu Thr Asp He 
30 

Met Ser Glu Tyr 
45 

Gin Thr Gly He 

Pro Phe Ala Gly 
80 

Leu Trp Pro Lys 
95 

Glu Glu He He 
110 

Leu Thr Asp Leu 
125 

Ser Leu Glu Ser 

Val Val Lys Ser 
160 

Leu Pro Ser Phe 
175 

Tyr Ala Gin Ala 
190 

He Phe Gly Lys 
205 

Tyr Asn Arg Gin 

Lys Trp Tyr Ser 
240 

Ser Trp Val Arg 
255 

Leu Asp Leu Val 
270 

He Lys Thr Thr 
285 

Gly Thr Val His 

Asn Asn Ala Pro 
320 

Pro His Leu Leu 
335 

Ser Arg Trp Ser 
350 

Leu Glu Phe Arg 
365 

Ser Thr Asn Thr 

Asp Val Tyr Arg 
400 

Gin Pro Val Asn 
415 

Thr His Pro He 
430 

He Gly Thr Gin 
445 

Thr Gly Gin Pro 
Gly Leu He Ser 



465 



Ala 


Ser 


His 


Val 


Asp 


Arg 


Thr 


Asn 








500 


Val 


Lys 


Ala 


Phe 






515 




Gly Phe 


Thr 


Gly 




530 






Gly Asp 


He 


Arg 


545 








Val 


Arg 


He 


Arq 


He 


Asn 


Gly 


Lys 








580 


Arg Gly 


Glu 


Asp 






595 




Thr 


Pro 


Phe 


Ser 




610 






Trp 


Asn 


Phe 


Ser 


625 








Val 


Pro 


Val 


Glu 


Gin 


Glu 


Lys 


Val 








660 


Lys 


Thr 


Asp 


Val 






675 




Glu 


Ser 


Leu 


Ser 




690 






Glu 


He 


Val 


Lys 



705 





470 






Lys 


Ala 


Leu 


Val 


485 








Thr 


He 


Glu 


Pro 


Asn 


Leu 


Ser 


Ser 








520 


Gly Asp 


He 


Leu 






535 




Val 


Asn 


He 


Asn 




550 






Tyr 


Ala 


Ser 


Thr 


565 








Ala 


He 


Asn 


Gin 


Leu 


Asp 


Tvr 


LVS 








600 


Phe 


Leu 


Asp 


Val 






615 




Ser Gly 


Asn 


Glu 




630 






Val 


Thr 


Tyr 


Glu 


645 








Thr 


Ala 


Leu 


Phe 


Lys 


Asp 


Tyr 


His 








680 


Asp 


Glu 


Phe 


Tyr 






695 




Tyr 


Ala 


Lys 


Gin 




710 







475 

Tyr Ser Trp Thr 
490 

Asn Ser He Thr 
505 

Gly Ala Ala Val 

Arg Arg Thr Asn 
540 

Pro Pro Phe Ala 
555 

Thr Asp Leu Gin 
570 

Gly Asn Phe Ser 
585 

Thr Phe Arg Thr 

Gin Ser Thr Phe 
620 

Val Tyr He Asp 
635 

Ala Glu Tyr Asp 
650 

Thr Ser Thr Asn 
665 

He Asp Gin Val 

Leu Asp Glu Lys 
700 

Leu His He Glu 
715 



480 

His Arg Ser Ala 
495 

Gin He Pro Leu 
510 

Val Arg Gly Pro 
525 

Thr Gly Thr Phe 

Gin Arg Tyr Arg 
560 

Phe His Thr Ser 
575 

Ala Thr Met Asn 
590 

Val Gly Phe Thr 
605 

Thr He Gly Ala 

Arg He Glu Phe 
640 

Phe Glu Lys Ala 
655 

Pro Arg Gly Leu 
670 
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Gin 


Tyr Gly 


Gly 


Asp 


Phe 


Glu 


Thr 


Phe 




50 










55 










60 










He 


Asp 


Ser 


Gly 


Glu 


Leu 


Ser 


Ala 


Tyr Thr 


He 


Val 


Val 


Gly 


Thr 


Val 


65 










70 










75 










80 


Leu 


Thr 


Gly 


Phe 


Gly 


Phe 


Thr 


Thr 


Pro 


Leu 


Gly 


Leu 


Ala 


Leu 


He 


Gly 










85 










90 










95 




Phe Gly 


Thr 


Leu 


He 


Pro 


Val 


Leu 


Phe 


Pro 


Ala 


Gin 


Asp 


Gin 


Ser 


Asn 








100 










105 










110 






Thr 


Trp 


Ser 


Asp 


Phe 


He 


Thr 


Gin 


Thr 


Lys 


Asn 


He 


He 


Lys 


Lys 


Glu 






115 










120 










125 








He 


Ala 


Ser 


Thr 


Tyr 


He 


Ser 


Asn 


Ala 


Asn 


Lys 


He 


Leu 


Asn 


Arq 


Ser 




130 










135 










140 










Phe 


Asn 


Val 


He 


Ser 


Thr 


Tyr 


His 


Asn 


His 


Leu 


Lys 


Thr 


Trp 


Glu 


Asn 


145 










150 










155 










160 


Asn 


Pro 


Asn 


Pro 


Gin 


Asn 


Thr 


Gin 


Asp 


Val 


Ara 


Thr 


Gin 


He 


Gin 


Leu 










165 










170 










175 




Val 


His 


Tyr 


His 


Phe 


Gin 


Asn 


Val 


He 


Pro 


Glu 


Leu 


Val 


Asn 


Ser 


Cys 








180 










185 










190 






Pro 


Pro 


Asn 


Pro 


Ser 


Asp 


Cys 


Asp 


Tyr 


Tyr 


Asn 


He 


Leu 


Val 


Leu 


Ser 






195 










200 










205 








Ser 


Tyr 


Ala 


Gin 


Ala 


Ala 


Asn 


Leu 


His 


Leu 


Thr 


Val 


Leu 


Asn 


Gin 


Ala 




210 










215 










220 










Val 


Lys 


Phe 


Glu 


Ala 


Tyr 


Leu 


Lys 


Asn 


Asn 


Arg 


Gin 


Phe 


Asp 


Tyr 


Leu 


225 










230 










235 










240 


Glu 


Pro 


Leu 


Pro 


Thr 


Ala 


He 


Asp 


Tyr 


Tyr 


Pro 


Val 


Leu 


Thr 


Lys 


Ala 










245 










250 










255 




He 


Glu 


Asp 


Tyr 


Thr 


Asn 


Tyr 


Cys 


Val 


Thr 


Thr 


Tyr 


Lys 


Lys 


Gly Leu 








260 










265 










270 






Asn 


Leu 


He 


Lys 


Thr 


Thr 


Pro 


Asp 


Ser 


Asn 


Leu 


Asp 


Gly 


Asn 


He 


Asn 
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275 280 285 

Trp Asn Thr Tyr Asn Thr Tyr Arg Thr Lys Met Thr Thr Ala Val Leu 

290 295 300 

Asp Leu Val Ala Leu Phe Pro Asn Tyr Asp Val Gly Lys Tyr Pro lie 
305 310 315 320 

Gly Val Gin Ser Glu Leu Thr Arg Glu lie Tyr Gin Val Leu Asn Phe 

325 330 335 

Glu Glu Ser Pro Tyr Lys Tyr Tyr Asp Phe Gin Tyr Gin Glu Asp Ser 

340 345 350 

Leu Thr Arg Arg Pro His Leu Phe Thr Trp Leu Asp Ser Leu Asn Phe 

355 360 365 

Tyr Glu Lys Ala Gin Thr Thr Pro Asn Asn Phe Phe Thr Ser His Tyr 

370 375 380 

Asn Met Phe His Tyr Thr Leu Asp Asn lie Ser Gin Lys Ser Ser Val 
385 390 395 400 

Phe Gly Asn His Asn Val Thr Asp Lys Leu Lys Ser Leu Gly Leu Ala 

405 410 415 

Thr Asn lie Tyr lie Phe Leu Leu Asn Val lie Ser Leu Asp Asn Lys 

420 425 430 

Tyr Leu Asn Asp Tyr Asn Asn lie Ser Lys Met Asp Phe Phe lie Thr 

435 440 445 

Asn Gly Thr Arg Leu Leu Glu Lys Glu Leu Thr Ala Gly Ser Gly Gin 

450 455 460 

lie Thr Tyr Asp Val Asn Lys Asn lie Phe Gly Leu Pro lie Leu Lys 
465 470 475 480 

Arg Arg Glu Asn Gin Gly Asn Pro Thr Leu Phe Pro Thr Tyr Asp Asn 

485 490 495 

Tyr Ser His lie Leu Ser Phe lie Lys Ser Leu Ser lie Pro Ala Thr 

500 505 510 

Tyr Lys Thr Gin Val Tyr Thr Phe Ala Trp Thr His Ser Ser Val Asp 

515 520 525 

Pro Lys Asn Thr lie Tyr Thr His Leu Thr Thr Gin lie Pro Ala Val 

530 535 540 

Lys Ala Asn Ser Leu Gly Thr Ala Ser Lys Val Val Gin Gly Pro Gly 
545 550 555 560 

His Thr Gly Gly Asp Leu lie Asp Phe Lys Asp His Phe Lys lie Thr 

565 570 575 

Cys Gin His Ser Asn Phe Gin Gin Ser Tyr Phe lie Arg lie Arg Tyr 

580 585 590 

Ala Ser Asn Gly Ser Ala Asn Thr Arg Ala Val lie Asn Leu Ser lie 

595 600 605 

Pro Gly Val Ala Glu Leu Gly Met Ala Leu Asn Pro Thr Phe Ser Gly 

610 615 620 

Thr Asp Tyr Thr Asn Leu Lys Tyr Lys Asp Phe Gin Tyr Leu Glu Phe 
625 630 635 640 

Ser Asn Glu Val Lys Phe Ala Pro Asn Gin Asn lie Ser Leu Val Phe 

645 650 655 

Asn Arg Ser Asp Val Tyr Thr Asn Thr Thr Val Leu lie Asp Lys lie 

660 665 670 

Glu Phe Leu Pro lie Thr Arg Ser lie Arg Glu Asp Arg Glu Lys Gin 

675 680 685 

Lys Leu Glu Thr Val Gin Gin lie lie Asn Thr Phe Tyr Ala Asn Pro 

690 695 700 

lie Lys Asn Thr Leu Gin Ser Glu Leu Thr Asp Tyr Asp lie Asp Gin 
705 710 715 720 

Ala Ala Asn Leu Val Glu Cys lie Ser Glu Glu Leu Tyr Pro Lys Glu 
725 730 735 
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Lys 


Met 


Leu 


Leu 


Leu 


Asp 


Glu 


Val 


Lys 


Asn 


Ala 


Lys 


Gin 


Leu 


Ser 


Gin 








740 










745 










750 






Ser 


Arq 


Asn 


Val 


Leu 


Gin 


Asn 


Gly 


Asp 


Phe 


Glu 


Ser 


Ala 


Thr 


Leu 


Gly 






755 










760 










765 








Trp 


Thr 


Thr 


Ser 


Asp 


Asn 


He 


Thr 


He 


Gin 


Glu 


Asp 


Asp 


Pro 


He 


Phe 




770 










775 










780 










Lys 


Gly 


His 


Tyr 


Leu 


His 


Met 


Ser 


Gly 


Ala 


Arg 


Asp 


He 


Asp 


Gly 


Thr 


785 










790 










795 










800 


He 


Phe 


Pro 


Thr 


Tyr 


He 


Phe 


Gin 


Lys 


He 


Asp 


Glu 


Ser 


Lys 


Leu 


Lys 










805 










810 










815 




Pro 


Tyr 


Thr 


Arg 


Tyr 


Leu 


Val 


Arg 


Gly 


Phe 


Val 


Gly 


Ser 


Ser 


Lys 


Asp 








820 










825 










830 






Val 


Glu 


Leu 


Val 


Val 


Ser 


Arg 


Tyr 


Gly 


Glu 


Glu 


He 


Asp 


Ala 


He 


Met 






835 










840 










845 








Asn 


Val 


Pro 


Ala 


Asp 


Leu 


Asn 


Tyr 


Leu 


Tyr 
i 


Pro 


Ser 


Thr 


Phe 


Asp 


Cys 




850 










855 










860 










Glu 


Gly 


Ser 


Asn 


Arg 


Cys 


Glu 


Thr 


Ser 


Ala 


Val 


Pro 


Ala 


Asn 


He 


Gly 


865 










870 










875 










880 


Asn 


Thr 


Ser 


Asp 


Met 


Leu 


Tyr 


Ser 


Cys 


Gin 


Tyr 


Asp 


Thr 


Gly 


Lys 


Lys 










885 










890 










895 




His 


Val 


Val 


Cys 


Gin 


Asp 


Ser 


His 


Gin 


Phe 


Ser 


Phe 


Thr 


He 


Asp 


Thr 








900 










905 










910 






Gly Ala 


Leu 


Asp 


Thr 


Asn 


Glu 


Asn 


He 


Gly 


Val 


Trp 


Val 


Met 


Phe 


Lys 






915 










920 










925 








He 


Ser 


Ser 


Pro 


Asp 


Gly 


Tyr 


Ala 


Ser 


Leu 


Asp 


Asn 


Leu 


Glu 


Val 


He 




930 










935 










940 










Glu 


Glu 


Gly 


Pro 


He 


Asp 


Gly 


Glu 


Ala 


Leu 


Ser 


Arg 


Val 


Lys 


His 


Met 


945 










950 










955 










960 


Glu 


Lys 


Lys 


Trp 


Asn 


Asp 


Gin 


Met 


Glu 


Ala 


Lys 


Arg 


Ser 


Glu 


Thr 


Gin 










965 










970 










975 




Gin 


Ala 


Tyr 


Asp 


Val 


Ala 


Lys 


Gin 


Ala 


He 


Asp 


Ala 


Leu 


Phe 


Thr 


Asn 








980 










985 










990 






Val 


Gin 


Asp 


Glu 


Ala 


Leu 


Gin 


Phe 


Asp 


Thr 


Thr 


Leu 


Ala 


Gin 


He 


Gin 






995 










1000 








1005 






Tyr 


Ala 


Glu 


Tyr 


Leu 


Val 


Gin 


Ser 


He 


Pro 


Tyr 


Val 


Tyr 


Asn 


Asp 


Trp 




1010 








1015 








1020 








Leu 


Ser 


Asp 


Val 


Pro 


Gly 


Met 


Asn 


Tyr 


Asp 


He 


Tyr 


Val 


Glu 


Leu 


Asp 


1025 








1030 








1035 






1040 


Ala 


Arg 


Val 


Ala 


Gin 


Ala 


Arg 


Tyr 


Leu 


Tyr 


Asp 


Thr 


Arg Asn 


He 


He 










1045 








1050 








1055 


Lys 


Asn 


Gly 


Asp 


Phe 


Thr Gin Gly Val 


Met 


Gly Trp 


His 


Val 


Thr Gly 








1060 








1065 








1070 




Asn 


Ala 


Asp 


Val 


Gin 


Gin 


He 


Asp 


Gly Val 


Ser 


Val 


Leu 


Val 


Leu 


Ser 






1075 








1080 








1085 






Asn 


Trp 


Ser Ala Gly Val 


Ser 


Gin 


Asn 


Val 


His 


Leu 


Gin 


His 


Asn 


His 




1090 








1095 








1100 








Gly Tyr Val 


Leu Arg 


Val 


He Ala Lys Lys Glu Gly Pro Gly Asn Gly 


1105 








1110 








1115 






1120 


Tyr 


Val 


Thr 


Leu 


Met 


Asp 


Cys 


Glu 


Glu 


Asn 


Gin 


Glu 


Lys 


Leu 


Thr 


Phe 










1125 








1130 








1135 


Thr 


Ser 


Cys 


Glu Glu Gly 


Tyr 


He 


Thr 


Lys 


Thr 


Val 


Asp 


Val 


Phe 


Pro 








1140 








1145 








1150 




Asp 


Thr 


Asp 


Arg 


Val 


Arg 


He 


Glu 


He 


Gly Glu Thr Glu Gly Ser 


Phe 






1155 








1160 








1165 






Tyr 


He 


Glu 


Ser 


He 


Glu 


Leu 


He 


Cys 


Met 


Asn 


Glu 











1170 1175 1180 
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<210> 15 

<211> 1136 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 15 



Met 


Asn 


Ser Gly Tyr 


Pro 


Leu 


Ala 


Asn 


Asp 


Leu 


Gin 


Gly 


Ser 


Met 


Lys 


1 








5 










10 










15 




Asn 


Thr 


Asn 


Tyr 


Lys 


Asp 


Trp 


Leu 


Ala 


Met 


Cvs 


Glu 


Asn 


Asn 


Gin 


Gin 








20 










25 










30 






Tyr Gly 


Val 


Asn 


Pro 


Ala 


Ala 


He 


Asn 


Ser 


Ser 


Ser 


Val 


Ser 


Thr 


Ala 






35 










40 










45 








Leu Lys 


Val Ala Gly 


Ala 


He 


Leu 


Lvs 


Phe 


Val 


Asn 


Pro 


Pro 


Ala 


Gly 




50 










55 










60 










Thr 


Val 


Leu 


Thr 


Val 


Leu 


Ser 


Ala 


Val 


Leu 


Pro 


He 


Leu 


Trp 


Pro 


Thr 


65 










70 










75 










80 


Asn 


Thr 


Pro 


Thr 


Pro 


Glu 


ArQ 


Val 


Trp 


Asn 


ASD 


Phe 


Met 


Thr 


Asn 


Thr 










85 










90 










95 




Gly Asn 


Leu 


He 


Asp 


Gin 


Thr 


Val 


Thr 


Ala 


Tvr 


Val 


ArQ 


Thr 


Asp 


Ala 








100 










105 










110 






Asn 


Ala 


Lys 


Met 


Thr 


Val 


Val 


Lvs 


Asp 


Tvr 


Leu 


Asp 


Gin 


Tvr 


Thr 


Thr 






115 










120 










125 








Lys 


Phe 


Asn 


Thr 


Trp 


Lvs 


ArQ 


Glu 


Pro 


Asn 


Asn 


Gin 


Ser 


Tvr 


Arg 


Thr 




130 










135 










140 










Ala 


Val 


He 


Thr 


Gin 


Phe 


Asn 


Leu 


Thr 


Ser 


Ala 


Lvs 


Leu 


Arg 


Glu 


Thr 


145 










150 










155 










160 


Ala 


Val 


Tyr 
i 


Phe 


Ser 


Asn 


Leu 


Val 


Glv 


Tvr 

JL 


Glu 


Leu 


Leu 


Leu 


Leu 


Pro 










165 










170 










175 




He 


Tyr 


Ala 


Gin 


Val 


Ala 


Asn 


Phe 


Asn 


Leu 


Leu 


Leu 


He 


ArQ 


ASD 


Glv 








180 










185 










190 






Leu 


He 


Asn 


Ala 


Gin 


Glu 


Trr> 


Ser 


Leu 


Ala 


Arg 


Ser 


Ala 


Glv 


Asp 


Gin 






195 










200 










205 








Leu 


Tyr 


Asn 


Thr 


Met 


Val 


Gin 


Tvr 

jL 


Thr 


Lys 


Glu 


Tvr 

2 


He 


Ala 


His 


Ser 




210 










215 










220 










He 


Thr 


Trp 


Tyr Asn 


Lys 


Glv 


Leu 


Asp 


Val 


Leu 


ArQ 


Asn 


Lvs 


Ser 


Asn 


225 










230 










235 










240 


Gly Gin 


Trp 


He 


Thr 


Phe 


Asn 


Asp 


Tvr 


Lys 


Aro 


Glu 


Met 


Thr 


He 


Gin 










245 










250 










255 




Val 


Leu 


Asp 


He 


Leu 


Ala 


Leu 


Phe 


Ala 


Ser 


Tvr 


Asp 


Pro 


ArQ 


ArQ 


Tvr 








260 










265 










270 






Pro 


Ala 


Asp 


Lys 


He 


Asp 


Asn 


Thr 


Lvs 


Leu 


Ser 


Lvs 


Thr 


Glu 


Phe 


Thr 






275 










280 










285 








Arg 


Glu 


He 


Tyr 


Thr 




T i^i i 


vol 


UlU 


Qp-r 


Pro 


OCi 




T."\/"ci 
uy o 


Cpr 


Tl P 

-L J- C 




290 










295 










300 










Ala 


Ala 


Leu 


Glu 


Ala 


Ala 


Leu 


Thr 


Arg 


Asp 


Val 


His 


Leu 


Phe 


Thr 


Trp 


305 










310 










315 










320 


Leu 


Lys 


Arg 


Val 


Asp 


Phe 


Trp 


Thr 


Asn 


Thr 


He 


Tyr 


Gin 


Asp 


Leu 


Arg 










325 










330 










335 




Phe 


Leu 


Ser 


Ala 


Asn 


Lys 


He 


Gly 


Phe 


Ser 


Tyr 


Thr 


Asn 


Ser 


Ser 


Ala 








340 










345 










350 






Met 


Gin 


Glu 


Ser Gly 


He 


Tyr 


Gly 


Ser 


Ser 


Gly 


Phe 


Gly 


Ser 


Asn 


Leu 






355 










360 










365 








Thr 


His 


Gin 


He 


Gin 


Leu 


Asn 


Ser 


Asn 


Val 


Tyr 


Lys 


Thr 


Ser 


He 


Thr 




370 










375 










380 










Asp 


Thr 


Ser 


Ser 


Pro 


Ser 


Asn 


Arg 


Val 


Thr 


Lys 


Met 


Asp 


Phe 


Tyr 


Lys 


385 










390 










395 










400 
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lie Asp 


Gly 


Thr 


Leu 


Ala 


Ser 


Tyr 










405 








Glu Gly 


Leu 


Arq 


Thr 


Thr 


Phe 


Phe 








420 










Pro 


Asn 


Gin 


Pro 


Thr 


Val 


Asn 


Asp 






435 










440 


Lys 


Thr 


Asp 


Val 


He 


Asp 


Tyr 


Asn 




450 










455 




Thr 


His 


LVS 


He 


Val 


ASP 


Pro 


Asn 


465 










470 






Thr 


Gin 


Val 


Pro 


Ala 


Val 


Lys 


Ser 










485 








Val 


lie 


Lys 


Gly 


Pro 


Gly 


His 


Thr 








500 










Ser 


Asn 


Gly 


Thr 


Leu 


Ser 


Gly 


Arq 






515 










520 


lie 


Phe 


Asn 


Asp 


Pro 


Thr 


Arg 


Ser 




530 










535 




Ala 


Asn 


Ser 


Pro 


He 


Val 


Leu 


Asn 


545 










550 






Ser 


Ara 


Glv 


Thr 


Thr 


He 


Ser 


Thr 










565 








Asn 


lie 


lie 


Pro 


Thr 


Asp 


Leu 


Lys 
i 








580 










Pro 


Phe 


Asp 


Ala 


He 


Val 


Pro 


Met 






595 










600 


Thr 


lie 


Ala 


He 


Gin 


Pro 


Leu 


Asn 




610 










615 




lie 


Asp 


Arg 


He 


Glu 


He 


He 


Pro 


625 










630 






Thr 


Glu 


Asn 


Gin 


Asn 


Leu 


Glu 


Ser 










645 








Phe 


Thr 


Asn 


Asp 


Ala 


Lvs 


Asp 


Ala 








660 










Asp 


lie 


Asp 


Gin 


Ala 


Ala 


Asn 


Leu 






675 










680 


Tvr 


Pro 


Lys 


Glu 


Lys 


Met 


Leu 


Leu 




690 










695 




Gin 


Leu 


Ser 


Gin 


Ser 


Ara 


Asn 


Val 


705 










710 






Ala 


Thr 


Leu 


Gly 


Trp 


Thr 


Thr 


Ser 










725 








Asp 


Pro 


lie 


Phe 


Lys 


Glv 


His 


Tvr 








740 










lie 


Asp 


Glv 


Thr 


He 


Phe 


Pro 


Thr 






755 










760 


Ser 


Lys 


Leu 


Lys 


Pro 


Tvr 


Thr 


Arg 




770 










775 




Ser 


Ser 


Lys 


Asp 


Val 


Glu 


Leu 


Val 


785 










790 






Asp 


Ala 


He 


Met 


Asn 


Val 


Pro 


Ala 










805 








Thr 


Phe 


Asp 


Cys 


Glu 


Gly 


Ser 


Asn 








820 










Ala 


Asn 


He 


Gly 


Asn 


Thr 


Ser 


Asp 






835 










840 


Thr Gly 


Lys 


Lys 


His 


Val 


Val 


Cys 
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Asn 


Ser 


Asn 


He 


Thr 


Pro 


Thr 


Pro 




410 










415 




Gly 


Phe 


Ser 


Thr 


Asn 


Glu 


Asn 


Thr 


425 










430 






Tvr 


Thr 


His 


He 


Leu 


Ser 


Tyr 


lie 










445 








Ser 


Asn 


Arq 


Val 


Ser 


Phe 


Ala 


Trp 








460 










Asn 


Gin 


He 


Tyr 


Thr 


Asp 


Ala 


He 






475 










480 


Asn 


Phe 


Leu 


Asn 


Ala 


Thr 


Ala 


Lys 




490 










495 




Gly 


Gly 


Asp 


Leu 


Val 


Ala 


Leu 


Thr 


505 










510 






Met 


Glu 


He 


Gin 


Cys 


Lys 


Thr 


Ser 










525 








Tyr 


Gly 


Leu 


Arg 


He 


Arg 


Tyr Ala 








540 










Val 


Ser 


Tvr 


Val 


Leu 


Gin 


Gly Val 






555 










560 


Glu 


Ser 


Thr 


Phe 


Ser 


Arq 


Pro 


Asn 




570 










575 




Tyr 
i 


Glu 


Glu 


Phe 


Arq 


Tyr 


Lys 


Asp 


585 










590 






Arq 


Leu 


Ser 


Ser 


Asn 


Gin 


Leu 


He 










605 








Met 


Thr 


Ser 


Asn 


Asn 


Gin 


Val 


He 








620 










lie 


Thr 


Gin 


Ser 


Val 


Leu 


Asp 


Glu 






635 










640 


Glu 


Arq 


Glu 


Val 


Val 


Asn 


Ala 


Leu 




650 










655 




Leu 


Asn 


He 


Gly 


Thr 


Thr 


Asp 


Tyr 


665 










670 






Val 


Glu 


Cys 


He 


Ser 


Glu 


Glu 


Leu 










685 








Leu 


Asp 


Glu 


Val 


Lys 


Asn 


Ala 


Lys 








700 










Leu 


Gin 


Asn 


Gly 


Asp 


Phe 


Glu 


Ser 






715 










720 


Asp 


Asn 


He 


Thr 


He 


Gin 


Glu Asp 




730 










735 




Leu 


His 


Met 


Ser 


Gly 


Ala 


Arg 


Asp 


745 










750 






Tvr 


He 


Phe 


Gin 


Lvs 

2 


He 


Asp 


Glu 










765 








Tvr 


Leu 


Val 


Arq 


Gly 


Phe 


Val 


Gly 








780 










Val 


Ser 


Arg 


Tyr 


Gly 


Glu 


Glu 


lie 






795 










800 


Asp 


Leu 


Asn 


Tyr 


Leu 


Tyr 


Pro 


Ser 




810 










815 




Arg 


Cys 


Glu 


Thr 


Ser 


Ala 


Val 


Pro 


825 










830 






Met 


Leu 


Tyr 


Ser 


Cys 


Gin 


Tyr Asp 










845 








Gin 


Asp 


Ser 


His 


Gin 


Phe 


Ser 


Phe 



33- 



ft ^ n 










855 










860 










Thr He 


Asp 


Thr 


Glv 


Ala 


Leu 


Asp 


Thr 


Asn 


Glu 


Asn 


He 


Gly 


Val 


Trp 


ft £ c; 

ODD 








R70 










875 










880 


Val Met 


Phe 


Lys 


lie 


Ser 


Ser 


Pro 


Asp 
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1040 


Leu Val 


Leu 


Ser 


Asn 


Trp 


Ser 
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Leu 








1045 








1050 








1055 


Gin His 


Asn 


His 


Gly Tyr Val 


Leu Arg 


Val 


He 


Ala 


Lys 
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1090 








1095 








1100 








Asp Val 


Phe 


Pro 


Asp 


Thr Asp Arg Val 


Arg 


He 


Glu 


He 


Gly Glu 


Thr 
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-34 

RTA01/2150211vl 



Ala 
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Tyr Gly Phe 
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Lys 
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Ala 
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Lys 
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He 
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Leu 


Asp 


Gin 
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Lys 
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Asn 


He 


Gin 


Lvs 
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Val 
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205 
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Ala 
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Leu 


Leu 


Glu 


Lys Val 


Lys 


Asn 


Leu 


Lys 


Thr 


Thr 


Leu 


Glu 


Arg 


Thr 


He 


225 
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240 
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Glu 
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Lys 


Val 
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Tyr 


Ser 


Phe 
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Val 
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His 
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Lys 
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Asp 
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Gly 


Tyr 


He 


Gly 
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Lys 
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Lys 
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Asp 


Leu 
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He 
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Ser 
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Asn 
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Ser 
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Ser 
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Val 
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He 
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He 
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Val 
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Asn 


Tyr 
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He 


Ser 
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Val 
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Ala 


Lys 


Arg 
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Leu 


Ser 


Tyr 


Ser 


Arg 
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Leu 


Leu 


Leu 


Asp 
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Thr 


Phe 
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Ser 


He 
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Ser 


Glu 


Glu 


Asn 


Gly 


Trp 


Tyr 


Gly 


Ser 


Asn 


Gly 


He 


Val 


He 
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Gly Asn Gly 


Asp 


Phe 


Val 


Phe 


Lys 


Gly 


Asn 


Tyr 


Leu 


He 


Phe 


Ser 


Gly 
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Thr 


Asn 


Asp 


Thr 


Gin 


Tvr 

2 


Pro 


Thr 


Tvr 


Leu 


Tvr 


Gin 


Lvs 

2 a 


He 


Asp 


Glu 
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Lys 


Leu 


Lys 


Glu 


Tyr 


Thr 


Arg 


Tyr 


Lys 


Leu 


Lys 


Gly 


Phe 


He 


Glu 




770 
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Ser 


Ser 


Gin 


Asp 


Leu 


Glu 


Ala 


Tyr 


Val 


He 


Arg 


Tyr 

2 


Asp 


Ala 


Lvs 


His 
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Asp 


Val 


Ser 


Asp 


Asn 


Leu 


Leu 


Pro 


Asp 


He 


Leu 


Pro 


Glu 
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Asn 


Thr 


Cys 


Gly 


Glu 


Pro 


Asn 


Arg 


Cvs 


Ala 


Ala 


Gin 


Gin 


Tvr 


Leu 


ASP 
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825 
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Glu 


Asn 


Pro 


Ser 


Pro 


Glu 


Cvs 

2 a 


Ser 


Ser 


Met 


Gin 


Asp 


Gly 


He 


Leu 


Ser 
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Asp 


Ser 


His 


Ser 


Phe 


Ser 


Leu 


Asn 


He 


Asp 


Thr 


Gly 


Ser 


He 


Asn 


His 




850 
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Asn 


Glu 


Asn 


Leu 


Gly 


He 


Trp 


Val 


Leu 


Phe 


Lvs 


He 


Ser 


Thr 


Leu 


Glu 


865 










870 
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880 


Gly 


Tyr 


Ala 


Lys 


Phe 


Gly 


Asn 


Leu 


Glu 


Val 


He 


Glu 


Asp 


Gly 


Pro 


Val 
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He Gly Glu 


Ala 


Leu 


Ala 


Arg 


Val 


Lys 


Arg 


Gin 


Glu 


Thr 


Lys 


Trp 


Arg 
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Leu 
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Thr 


Thr 


Glu 


Thr 


Gin 
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Thr 


Arg 
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930 










935 






940 






Leu Lys 


Arg 


Asp 


Val 


Thr 


Phe 


Ala Glu 


He 


Ala Ala Ala 


Arg 


Lys He 


94 5 








950 
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960 


Val Gin 


Ser 


He 


Ara 


Glu Ala Tyr Met 


Ser 


Trp Leu Ser 


Val 


Val Pro 
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975 


Gly Val Asn 


His 


Pro 


He 


Phe 


Thr Glu 


Leu 


Ser Gly Arg Val 


Gin Arg 
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985 
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Ala Phe 


Gin 


Leu 


Tvr 


Asp 


Val 


Arg Asn 


Val 


Val Arg Asn Gly 


Arg Phe 
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Leu Asn Gly 


Leu 


Ser 


Asp 


Trp 


He Val 


Thr 


Ser Asp Val 


Lys 


Val Gin 
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1015 




1020 






Glu Glu 


Asn 


Gly 


Asn 


Asn 


Val 


Leu Val 


Leu 


Asn Asn Trp 


Asp 


Ala Gin 


1025 








1030 






1035 




1040 


Val Leu 


Gin 


Asn 


Val 


Lys 


Leu 


Tyr Gin 


Asp 


Arg Gly Tyr 


He 


Leu His 








1045 






1050 




1055 


Val Thr 


Ala 


Arg 


Lys 


He 


Gly 


He Gly 


Glu Gly Tyr He 


Thr 


He Thr 
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1065 




1070 


Asp Glu 


Glu 


Gly His 


Thr 


Asp 


Gin Leu Arg 


Phe Thr Ala 


Cys 


Glu Glu 
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1085 




lie Asp 


Ala 


Ser 


Asn 


Ala 


Phe 


He Ser Gly Tyr He Thr 


Lys 


Glu Leu 


1090 








1095 




1100 






Glu Phe 


Phe 


Pro Asp 


Thr 


Glu 


Lys Val 


His 


He Glu He 


Gly Glu Thr 


1105 








1110 






1115 




1120 


Glu Gly 


He 


Phe 


Leu 


Val 


Glu 


Ser He 


Glu 


Leu Phe Leu 


Met 


Glu Glu 



1125 1130 1135 



Leu Cys 



<210> 18 

<211> 1157 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 18 



Met Ser 


Pro 


Asn Asn 


Gin 


Asn 


Glu 


Tyr Glu 


He 


He 


Asp 


Ala 


Thr Pro 


1 




5 








10 










15 


Ser Thr 


Ser 


Val Ser 


Ser 


Asp 


Ser 


Asn Arg 


Tyr 


Pro 


Phe 


Ala 


Asn Glu 






20 








25 








30 




Pro Thr 


Asp 


Ala Leu 


Gin 


Asn 


Met 


Asn Tyr 


Lys 


Asp 


Tyr 


Leu 


Lys Met 




35 








40 








45 






Ser Gly 


Gly 


Glu Asn 


Pro 


Glu 


Leu 


Phe Gly 


Asn 


Pro 


Glu 


Thr 


Phe He 


50 








55 








60 








Ser Ser 


Ser 


Thr He 


Gin 


Thr 


Gly 


He Gly 


He 


Val 


Gly Arg 


He Leu 


65 






70 








75 








80 


Gly Ala 


Leu 


Gly Val 


Pro 


Phe 


Ala 


Ser Gin 


He 


Ala 


Ser 


Phe 


Tyr Ser 






85 








90 










95 


Phe He 


Val 


Gly Gin 


Leu 


Trp 


Pro 


Ser Lys 


Ser 


Val 


Asp 


He 


Trp Gly 






100 








105 








110 




Glu He 


Met 


Glu Arg 


Val 


Glu 


Glu 


Leu Val 


Asp 


Gin 


Lys 


He 


Glu Lys 




115 








120 








125 






Tyr Val 


Lys 


Asp Lys 


Ala 


Leu 


Ala 


Glu Leu 


Lys 


Gly Leu Gly Asn Ala 


130 








135 








140 








Leu Asp 


Val 


Tyr Gin 


Gin 


Ser 


Leu 


Glu Asp 


Trp 


Leu 


Glu 


Asn 


Arg Asn 


145 






150 








155 








160 


Asp Ala 


Arg 


Thr Arg 


Ser 


Val 


Val 


Ser Asn 


Gin 


Phe 


He 


Ala 


Leu Asp 






165 








170 










175 



3* 

RTA01/215021lvl 



Leu Asn Phe Val 
180 

Val Leu Leu Leu 
195 

Leu Leu Arg Asp 
210 

Gly Glu lie Ser 
225 

Tyr Ser Asp Tyr 

Lys Gly Thr Thr 
260 

Glu Met Thr Leu 
275 

Asp Thr His Met 
290 

Val Tyr Thr Asp 
305 

Cys Asn Pro Trp 

Asn Asn Val lie 
340 

Glu lie Asn Thr 
355 

* lie Asn Tyr Trp 
370 

Ser Thr Val Thr 
385 

Asn Ser Phe Ala 

Val Ala Asn Leu 
420 

Ser Trp Phe His 
435 

Leu Tyr Ser Lys 
450 

Glu Ser Ser Asp 
465 

Ser Tyr Ser His 

Asn Gly Ser Ala 
500 

Thr Ser Ala Asp 
515 

lie Pro Ala Val 
530 

Gin Gly Pro Gly 
545 

Ser lie Leu Gly 

Arg Tyr Arg Val 
580 

Thr Leu Tyr Leu 
595 

Met Asp Asn Gly 
610 

Phe lie Thr Asp 
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Ser Ser lie Pro 

Ala Val Tyr Ala 
200 

Ala Ser lie Phe 
215 

Arg Phe Tyr Asn 
230 

Cys Val Lys Trp 
245 

Ser Lys Ser Trp 

Leu Val Leu Asp 
280 

Tyr Pro lie Glu 
295 

Pro lie Ala Phe 
310 

Ser Thr His Ser 
325 

Arg Pro Pro His 

Ser Arg Gly Gly 
360 

Ser Gly His Thr 
375 

Tyr Thr Ala Asn 
390 

Leu Glu Asp Arg 
405 

Ala Asn Tyr Tyr 

Met Val Lys Arg 
440 

Thr His Thr Ala 
455 

Glu lie Pro Leu 
470 

Arg Leu Ser His 
485 

Tyr Tyr Gly Ser 

Leu Asn Asn Thr 
520 

Lys Gly Asp Met 
535 

Phe Thr Gly Gly 
550 

Thr Phe Ala Val 
565 

Arg lie Arg Tyr 

Gly Asp Thr lie 
600 

Ala Ser Leu Thr 
615 

Phe Gin Phe Arg 



Ser Phe Ala Val 
185 

Gin Ala Val Asn 

Gly Glu Glu Trp 
220 

Arg Gin Val Gin 
235 

Tyr Lys lie Gly 
250 

Leu Asn Tyr His 
265 

Leu Val Ala Leu 

Thr Thr Ala Gin 
300 

Asn He Val Thr 
315 

Gly He Leu Phe 
330 

Leu Phe Asp He 
345 

He Thr Leu Asn 

Leu Lys Tyr Arg 
380 

Tyr Gly Arg He 
395 

Asp He Phe Glu 
410 

Gin Lys Ala Tyr 
425 

Gly Thr Ser Ser 

Leu Gin Gly Cys 
460 

Asp Arg Thr Val 
475 

He Thr Ser His 
490 

Phe Pro Val Phe 
505 

He Tyr Ser Asp 

Leu Tyr Leu Gly 
540 

Asp He Leu Lys 
555 

Thr Val Asn Gly 
570 

Ala Ser Thr Thr 
585 

Glu Lys Asn Arg 

Tyr Glu Thr Phe 
620 

Glu Thr Gin Asp 

-39 



Ser Gly His Glu 
190 

Leu His Leu Leu 
205 

Gly Phe Thr Pro 

Leu Thr Ala Glu 
240 

Leu Asp Lys Leu 
255 

Gin Phe Arg Arg 
270 

Phe Pro Asn Tyr 
285 

Leu Thr Arg Asp 

Ser Thr Gly Phe 
320 

Tyr Glu Val Glu 
335 

Leu Ser Ser Val 
350 

Asn Asp Ala Tyr 
365 

Arg Thr Ala Asp 

Thr Ser Glu Lys 
400 

He Asn Ser Thr 
415 

Gly Val Pro Gly 
430 

Thr Thr Ala Tyr 
445 

Thr Gin Val Tyr 

Pro Val Ala Glu 
480 

Ser Phe Ser Lys 
495 

Val Trp Thr His 
510 

Lys He Thr Gin 
525 

Gly Ser Val Val 

Arg Thr Asn Pro 
560 

Ser Leu Ser Gin 
575 

Asp Phe Glu Phe 
590 

Phe Asn Lys Thr 
605 

Lys Phe Ala Ser 
Lys He Leu Leu 



625 








630 










635 










640 


Ser Met 


Gly 


Asp 


Phe 


Ser 


Ser 


Gly 


Gin 


Glu 


Val 


Tyr 


He 


Asp 


Arg 


He 








645 










650 










655 




Glu Phe 


He 


Pro 


Val 


Asp 


Glu 


Thr 


Tyr 


Glu 


Ala 


Glu 


Gin 


Asp 


Leu 


Glu 






660 










665 










670 






Ala Ala 


Lys 


Lvs 


Ala 


Val 


Asn 


Ala 


Leu 


Phe 


Thr 


Asn 


Thr 


Lvs 


Asp 


Gly 

2 




675 










680 










685 








Leu Ara 


Pro 


Glv 


Val 


Thr 


Asp 


Tvr 

2 


Glu 


Val 


Asn 


Gin 


Ala 


Ala 


Asn 


Leu 












O J J 










700 










Val Glu 


Cvs 


Leu 


Ser 


Asp 


Asp 


Leu 


Tvr 


Pro 


Asn 


Glu 


Lvs 

**j a 


Ara 


Leu 


Leu 


705 








710 










715 










720 


Phe Asp 


Ala 


Val 


Arg 


Glu 


Ala 


Lys 


Arq 


Leu 


Ser 


Gly 


Ala 


Arq 


Asn 


Leu 








725 










730 










735 




Leu Gin 


Asp 


Pro 


Asp 


Phe 


Gin 


Glu 


lie 


Asn 


Gly 


Glu 


Asn 


Gly 


Trp 


Ala 






740 










745 










750 






Ala Ser 


Thr 


Gly 


He 


Glu 


He 


Val 


Glu 


Gly 


Asp 


Ala 


Val 


Phe 


Lys 


Gly 




755 










760 










765 








Arg Tyr 


Leu 


Ara 


Leu 


Pro 


Glv 


Ala 


Arg 


Glu 


He 


Asp 


Thr 


Glu 


Thr 


Tvr 


770 










775 










780 










Pro Thr 


Tvr 


Leu 


Tvr 


Gin 


Lys 


Val 


Glu 


Glu 


Glv 


Val 


Leu 


Lvs 


Pro 


Tvr 

x y x. 


785 








790 










795 










800 


Thr Arg 


Tvr 

x y X. 


Ara 


Leu 


Ara 


Glv 


Phe 


Val 


Glv 

2 


Ser 


Ser 


Gin 


Gly 


Leu 


Glu 








805 










810 










815 




lie Tyr 


Thr 


He 


Ara 


His 


Gin 


Thr 


Asn 


Arq 


He 


Val 


Lys 


Asn 


Val 


Pro 






820 










825 










830 






Asp Asp 


Leu 


Leu 


Pro 


Asp 


Val 


Ser 


Pro 


Val 


Asn 


Ser 


ASP 


Gly 


Ser 


He 




835 










840 










845 








Asn Arg 


Cvs 


Ser 


Glu 


Gin 


Lys 


Tvr 


Val 


Asn 


Ser 


Arg 


Leu 


Glu 


Glv 


Glu 


850 










855 










860 










Asn Ara 


Ser 


Glv 


Asp 


Ala 


His 


Glu 


Phe 


Ser 


Leu 


Pro 


He 


Asp 


He 


Glv 


865 








8 7 0 










875 










8 8 0 


Glu Leu 


Asp 


Tvr 


Asn 


Glu 


Asn 


Ala 


Glv 


He 


Trp 


Val 


Glv 


Phe 


Lys 


He 








ft ft R 

o O J 










ft 90 

O -7 \J 










ft 9R 

o ^ «J 




Thr Asp 


Pro 


Glu 


Glv 


Tvr 


Ala 


Thr 


Leu 


Glv 


Asn 


Leu 


Glu 


Leu 


Val 


Glu 






900 










905 










910 






Glu Gly 


Pro 


Leu 


Ser 


Glv 


Asp 


Ala 


Leu 


Glu 


Ara 


Leu 


Gin 


Ara 


Glu 


Glu 




915 










920 










925 








Gin Gin 


Trp 


Lvs 


He 


Gin 


Met 


Thr 


Ara 


Ara 


Ara 


Glu 


Glu 


Thr 


Asp 


Ara 

nx. 


930 










935 










940 










Ara Tvr 


Met 


Ala 


Ser 


LVS 


Gin 


Ala 


Val 


Asp 


Ara 


Leu 


Tvr 

x y x. 


Ala 


Asp 


Tvr 


945 








950 










955 










960 


Gin Asp 


Gin 


Gin 


Leu 


Asn 


Pro 


Asp 


Val 


Glu 


He 


Thr 


Asp 


Leu 


Thr 


Ala 








965 










970 










975 




Ala Gin 


Asp 


Leu 


He 


Gin 


Ser 


He 


Pro 


Tvr 

x y j- 


Val 


Tyr 


Asn 


Glu 


Met 


Phe 






Zs \J \J 










985 










990 






Pro Glu 


He 


Pro 


Gly 


Met 


Asn 


Tyr 


Thr 


Lys 


Phe 


Thr 


Glu 


Leu 


Thr 


Asp 




995 










1000 








1005 






Arg Leu 


Gin 


Gin 


Ala 


Trp 


Asn 


Leu 


Tyr 


Asp 


Gin 


Arg 


Asn 


Ala 


He 


Pro 


1010 








1015 








1020 








Asn Gly Asp 


Phe 


Arg 


Asn 


Gly Leu 


Ser 


Asn 


Trp 


Asn 


Ala 


Thr 


Pro 


Gly 


1025 








1030 








1035 






1040 


Val Glu 


Val 


Gin 


Gin 


He 


Asn 


His 


Thr 


Ser 


Val 


Leu 


Val 


He 


Pro 


Asn 








1045 








1050 








1055 


Trp Asp 


Glu 


Gin 


Val 


Ser 


Gin 


Gin 


Phe 


Thr 


Val 


Gin 


Pro 


Asn 


Gin Arg 



1060 1065 1070 



Tyr Val Leu Arg Val Thr Ala Arg Lys Glu Gly Val Gly Asn Gly Tyr 
1075 1080 1085 
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Val Ser lie Arg Asp Gly Gly Asn 

1090 1095 
Ala Ser Asp Tyr Asp Thr Asn Gly 
1105 1110 
lie Thr Lys Thr Val Thr Phe lie 
1125 

Glu He Ser Glu Thr Glu Gly Thr 
1140 

He Val Asp Val Glu 
1155 



Gin Ser Glu Thr Leu Thr Phe Ser 
1100 

Val Tyr Asn Asp Gin Thr Gly Tyr 
1115 1120 
Pro Tyr Thr Asp Gin Met Trp He 

1130 1135 
Phe Tyr He Glu Ser Val Glu Leu 
1145 1150 



<210> 19 
<211> 675 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 19 

Met Asn Pro Tyr Gin Asn Lys Asn Glu Tyr Glu He Phe Asn Ala Pro 

15 10 15 

Ser Asn Gly Phe Ser Lys Ser Asn Asn Tyr Ser Arg Tyr Pro Leu Ala 

20 25 30 

Asn Lys Pro Asn Gin Pro Leu Lys Asn Thr Asn Tyr Lys Asp Trp Leu 

35 40 45 

Asn Val Cys Gin Asp Asn Gin Gin Tyr Gly Asn Asn Ala Gly Asn Phe 

50 55 60 

Ala Ser Ser Glu Thr He Val Gly Val Ser Ala Gly He He Val Val 
65 70 75 80 

Gly Thr Met Leu Gly Ala Phe Ala Ala Pro Val Leu Ala Ala Gly He 

85 90 95 

He Ser Phe Gly Thr Leu Leu Pro He Phe Trp Gin Gly Ser Asp Pro 

100 105 110 

Ala Asn Val Trp Gin Asp Leu Leu Asn He Gly Gly Arg Pro He Gin 

115 120 125 

Glu He Asp Lys Asn He He Asn Val Leu Thr Ser He Val Thr Pro 

130 135 140 

He Lys Asn Gin Leu Asp Lys Tyr Gin Glu Phe Phe Asp Lys Trp Glu 
145 150 155 160 

Pro Ala Arg Thr His Ala Asn Ala Lys Ala Val His Asp Leu Phe Thr 

165 170 175 

Thr Leu Glu Pro He He Asp Lys Asp Leu Asp Met Leu Lys Asn Asn 

180 185 190 

Ala Ser Tyr Arg He Pro Thr Leu Pro Ala Tyr Ala Gin He Ala Thr 

195 200 205 

Trp His Leu Asn Leu Leu Lys His Ala Ala Thr Tyr Tyr Asn He Trp 

210 215 220 

Leu Gin Asn Gin Gly He Asn Pro Ser Thr Phe Asn Ser Ser Asn Tyr 
225 230 235 240 

Tyr Gin Gly Tyr Leu Lys Arg Lys He Gin Glu Tyr Thr Asp Tyr Cys 

245 250 255 

He Gin Thr Tyr Asn Ala Gly Leu Thr Met He Arg Thr Asn Thr Asn 

260 265 270 

Ala Thr Trp Asn Met Tyr Asn Thr Tyr Arg Leu Glu Met Thr Leu Thr 

275 280 285 

Val Leu Asp Leu He Ala He Phe Pro Asn Tyr Asp Pro Glu Lys Tyr 

290 295 300 

Pro He Gly Val Lys Ser Glu Leu He Arg Glu Val Tyr Thr Asn Val 

41- 
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305 










310 










315 










320 


Asn 


Ser 


Asp 


Thr 


Phe 


Arg 


Thr 


He 


Thr 


Glu 


Leu 


Glu 


Asn 


Gly 


Leu 


Thr 










325 










330 










335 




Arg 


Asn 


Pro 


Thr 


Leu 


Phe 


Thr 


Trp 


He 


Asn 


Gin 


Gly 


Arq 


Phe 


Tyr 


Thr 








^40 










345 










350 






Arg Asn 


Ser 


Ara 


Asp 


He 


Leu 


Asp 


Pro 


Tvr 


Asp 


lie 


Phe 


Ser 


Phe 


Thr 






355 










360 










365 








Gly Asn 


Gin 


Met 


Ala 


Phe 


Thr 


His 


Thr 


Asn 


Asp 


Asp 


Arg 


Asn 


He 


He 




370 










375 










380 










Trp Gly 


Ala 


Val 


His 


Glv 


Asn 


He 


He 


Ser 


Gin 


Asp 


Thr 


Ser 


Lys 


Val 


3 85 










390 










395 










400 


Phe 


Pro 


Phe 


Tvr 


Arcr 


Asn 


Lys 


Pro 


He 


Asp 


Lys 


Val 


Glu 


lie 


Val 


Arg 










405 










410 










415 




His 


Arcr 


Glu 


Tvr 

X J 4. 


Ser 


Asp 


lie 


He 


Tvr 


Glu 


Met 


He 


Phe 


Phe 


Ser 


Asn 








420 










425 










430 






Ser 


Ser 


Glu 


Val 


Phe 


Ara 


Tvr 


Ser 


Ser 


Asn 


Ser 


Thr 


He 


Glu 


Asn 


Asn 






4 5 










44 0 










445 








Tyr 


Lys 




Thr 


Asp 


Ser 


Tvr 
j 


Met 


He 


Pro 


Lvs 


Gin 


Thr 


Trp 


Lvs 


Asn 




450 










455 










460 










Glu 


Glu 


Tvr 


Glv 


His 


Thr 


Leu 


Ser 


Tvr 


He 


Lvs 


Thr 


Asp 


Asn 


Tvr 


He 


465 










470 










475 










480 


Phe 


Ser 


Val 


Val 


Ara 


Glu 


Arq 

ZJ 


Ara 


Ara 


Val 


Ala 


Phe 


Ser 


Trp 


Thr 


His 










485 










490 










495 




Thr 


Ser 


Val 


ASD 


Phe 


Gin 


Asn 


Thr 


He 


Asp 


Leu 


Asp 


Asn 


lie 


Thr 


Gin 








500 










505 










510 






He 


His 


Ala 


Leu 


Lys 


Ala 


Leu 


Lys 


Val 


Ser 


Ser 


Asp 


Ser 


Lvs 


He 


Val 






515 










52 0 










525 








Lys 


Gly 


Pro 


Glv 


His 


Thr 


Glv 


Glv 


Asp 


Leu 


Val 


He 


Leu 


Lys 


Asp 


Ser 




530 










535 










540 










Met 


Asp 


Phe 


Arg 


Val 


Ara 

n± - z) 


Phe 


Leu 


Lys 


Asn 


Val 


Ser 


Arg 


Gin 


Tvr 


Gin 


545 










550 










555 










560 


Val 


Arg 


He 


Arg 


Tvr 


Ala 


Thr 


Asn 


Ala 


Pro 


LVS 


Thr 


Thr 


Val 


Phe 


Leu 










565 










570 










575 




Thr Gly 


He 


Asp 


Thr 


He 


Ser 


Val 


Glu 


Leu 


Pro 


Ser 


Thr 


Thr 


Ser 


Arq 








580 










585 










590 






Gin 


Asn 


Pro 


Asn 


Ala 


Thr 


Asp 


Leu 


Thr 


Tvr 


Ala 


Asp 


Phe 


Gly 


Tvr 


Val 






595 










600 










605 








Thr 


Phe 


Pro 


Ara 

rt.j_y 


Thr 


Val 


Pro 


Asn 


Lys 


Thr 


Phe 


Glu 


Glv 


Glu 


Asp 


Thr 




610 




















\J £ <u 










Leu 


Leu 


Met. 


Thr 


Leu 


Tyr 


Gly 


Thr 


Pro 


Asn 


His 


Ser 


Tyr 


Asn 


He 


Tyr 


625 










630 










635 










640 


He 


Asp 


Lys 


He 


Glu 


Phe 


He 


Pro 


He 


Thr 


Gin 


Ser 


Val 


Leu 


Asp 


Tyr 










645 










650 










655 




Thr 


Glu 


Lys 


Gin 


Asn 


He 


Glu 


Lys 


Thr 


Gin 


Lys 


He 


Val 


Asn 


Asp 


Leu 








660 










665 










670 







Phe Val Asn 



675 



<210> 20 
<211> 648 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 20 

Met His Tyr Tyr Gly Asn Arg Asn Glu Tyr Asp He Leu Asn Ala Ser 
15 10 15 

42 
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Ser 


Asn 


Asp 


Ser 


Asn 


Met 


Ser 


Asn 








20 










Asn 


Pro 


Gin 


Gin 


Asp 


Leu 


Met 


Gin 






35 










40 


Asn 


Val 


Cvs 


Glu 


Gly 


Tyr 


His 


He 




50 










55 




Arg Ala 


Glv 


Leu 


Gly 


Lvs 


Gly 


Leu 


65 










70 






Phe 


Phe 


Gly 


Gly 


Ser 


He 


He 


Leu 










85 








He 


Ser 


Glu 


Leu 


Leu 


Trp 


Pro 


Glu 








100 










Gin 


Asp 


He 


Met 


Asn 


His 


Val 


Glu 






115 










120 


Glu 


Val 


He 


Arg 


Gly 


Asn 


Ala 


He 




130 










135 




Lys 


Val 


Asp 


Asp 


Tyr 


Asn 


Asn 


Trp 


145 










150 






Lys 


Ser 


Thr 


Gly 


Asn 


Leu 


Ser 


Thr 










165 








Asp 


Ser 


Asp 


Phe 


Asn 


Gly 


Ala 


He 








180 










Pro Gly 


Tyr 


Glu 


Leu 


Leu 


Leu 


Leu 






195 










200 


Leu 


His 


Leu 


Leu 


Leu 


Leu 


Arg 


Asp 




210 










215 




Trp 


Ser 


Ala 


Arg 


Ala 


Asn 


Ala 


Arg 


225 










230 






Glu 


Lys 


Thr 


Lys 


Glu 


Tyr 


Thr 


Glu 










245 








Gly Leu 


Asn 


ASP 


Phe 


Arq 


Thr 


Ala 








260 










Tyr Arg 


Arq 


Glu 


Met 


Thr 


Leu 


Thr 






275 










280 


Pro 


He 


Tyr 


Asp 


Ala 


Arq 


Leu 


Tyr 




290 










295 




Thr Arg 


Glu 


He 


Tyr 


Ser 


Asp 


Val 


305 










310 






Met 


Thr 


Pro 


Tyr 


Phe 


Ser 


Phe 


Glu 










325 








Ala 


Pro 


His 


Leu 


Phe 


Thr 


Trp 


Leu 








340 










Ser 


He 


Ser 


Tyr 


Trp 


Thr 


Phe 


Leu 






355 










360 


Tyr 


Thr 


Asn 


Asn 


Ser 


Ser 


He 


Asn 




370 










375 




Thr Asp 


Tyr 


Gly 


Gly 


Thr 


Ser 


Ser 


385 










390 






Tyr Val 


Tyr 


Asn 


Leu 


Trp 


Thr 


Glu 










405 








Gly Asp 


Pro 


Val 


Asn 


He 


Thr 


Lys 








420 










Asn 


Ser 


Ser 


Lys 


Glu 


Leu 


He 


Tyr 






435 










440 


Val 


Val 


Arg 


Thr 


Asp 


Phe 


Asp 


Phe 




450 










455 




Leu 


Ala 


Lys 


Tyr 


Asn 


Asp 


Tyr 


Asn 
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Thr 


Tyr 


Pro 


Arg 


Tyr 


Pro 


Leu 


Ala 


25 










30 






Asn 


Thr 


Asn 


Tyr 


Lys 


Asp 


Trp 


Leu 










45 








Glu 


Asn 


Pro 


Arg 


Glu 


Ala 


Ser 


Val 








60 










Gly 


He 


Val 


Ser 


Thr 


He 


Val 


Gly 






75 










80 


Asp 


Thr 


He 


Gly 


Leu 


Phe 


Tyr 


Gin 




90 










95 




Asp 


Asp 


Thr 


Gin 


Gin 


Tyr 


Thr 


Trp 


105 










110 






Asp 


Leu 


He 


Asp 


Lys 


Arg 


He 


Thr 










125 








Arg 


Thr 


Leu 


Ala 


Asp 


Leu 


Gin 


Gly 








140 










Leu 


Lys 


Lys 


Trp 


Lys 


Asp 


Asp 


Pro 






155 










160 


Leu 


Val 


Thr 


Lys 


Phe 


Thr 


Ala 


Leu 




170 










175 




Arg 


Thr 


Val 


Asn 


Asn 


Gin 


Gly 


Ser 


185 










190 






Pro 


Val 


Tyr 


Ala 


Gin 


He 


Ala 


Asn 










205 








Ala 


Gin 


He 


Tyr 


Gly 


Asp 


Lys 


Trp 








220 










Asp 


Asn 


Tyr 


Tyr 


Gin 


He 


Gin 


Leu 






235 










240 


Tyr 


c y s 


He 


Asn 


Trp 


Tyr 


Asn 


Lys 




250 










255 




Gly 


Gin 


Trp 


Val 


Asn 


Phe 


Asn 


Arg 


265 










270 






Val 


Leu 


Asp 


He 


He 


Ser 


Met 


Phe 










285 








Pro 


Thr 


Glu 


Val 


Lys 


Thr 


Glu 


Leu 








300 










He 


Asn 


Gly 


Glu 


He 


Tyr 


Gly 


Leu 






315 










320 


Lys 


Ala 


Glu 


Ser 


Leu 


Tyr 


Thr 


Arg 




330 










335 




Lys 


Gly 


Phe 


Arg 


Phe 


Val 


Thr 


Asn 


345 










350 






Ser 


Gly 


Gly 


Gin 


Asn 


Lys 


Tyr 


Ser 










365 








Glu 


Gly 


Ser 


Phe 


Arg 


Gly 


Gin 


Asp 








380 










Thr 


lie 


Asn 


He 


Pro 


Ser 


Asn 


Ser 






395 










400 


Asn 


Tyr 


Glu 


Tyr 


He 


Tyr 


Pro 


Trp 




410 










415 




Met 


Asn 


Phe 


Ser 


Val 


Thr 


Asp 


Asn 


425 










430 






Gly 


Ala 


His 


Arg 


Thr 


Asn 


Lys 


Pro 










445 








Leu 


Thr 


Asn 


Lys 


Glu 


Gly 


Thr 


Glu 








460 










His 


He 


Leu 


Ser 


Tyr 


Met 


Leu 


He 



43- 



465 








470 










475 










480 


Asn 


Gly 


Glu Thr 


Phe 


Gly 


Gin 


Lys 


Arg 


His 


Gly Tyr 


Ser 


Phe 


Ala 


Phe 








485 










490 










495 




Thr 


His 


Ser Ser 


Val 


Asp 


Pro 


Asn 


Asn 


Thr 


He 


Ala 


Ala 


Asn 


Lys 


He 






500 










505 










510 






Thr 


Gin 


He Pro 


Val 


Val 


Lys 


Ala 


Ser 


Ser 


He 


Asn 


Gly 


Ser 


He 


Ser 






515 








520 










525 








He 


Glu 


Lys Gly 

2 1 


Pro 


Gly 


Phe 


Thr 


Gly 


Gly Asp Leu 


Val 


Lys 


Met 


Arg 




530 








535 










540 










Ala 


Asp 


Ser Gly 


Leu 


Thr 


Met 


Arq 


Phe 


Lys 


Ala 


Glu 


Leu 


Leu 


Asp 


Lys 


545 








550 










555 










560 


Lys 


Tyr 


Arg Val 


Arq 


He 


Arq 


Tyr 


Lys 


Cys 


Asn 


Tyr 


Ser 


Ser 


Lys 


Leu 








565 










570 










575 




He 


Leu 


Arg Lys 


Trp 


Lys 


Gly 


Glu 


Gly 


Tyr 


He 


Gin 


Gin 


Gin 


He 


His 






580 










585 










590 






Asn 


He 


Ser Pro 


Thr 


Tyr 


Gly 


Ala 


Phe 


Ser Tyr 


Leu 


Glu 


Ser 


Phe 


Thr 






595 








600 










605 








He 


Thr 


Thr Thr 


Glu 


Asn 


He 


Phe 


Asp 


Leu 


Thr 


Met 


Glu 


Val 


Thr 


Tyr 




610 








615 










620 










Pro 


Tyr 


Gly Arg 


Gin 


Phe 


Val 


Glu 


Asp 


He 


Pro 


Ser 


Leu 


He 


Leu 


Asp 


625 








630 










635 










640 


Lys 


He 


Glu Phe 


Leu 


Pro 


Thr 


Asn 



















645 



<210> 21 

<211> 682 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 21 



Met 


Asn 


Ser 


Tyr 


Gin 


Asn 


Lys 


Asn 


Glu 


Tyr 


Glu 


He 


Leu 


Asp 


Ala 


Lys 


1 








5 










10 










15 




Arg Asn 


Thr 


Cys 


His 


Met 


Ser 


Asn 


Cys 


Tyr 


Pro 


Lys 


Tyr 


Pro 


Leu 


Ala 








20 










25 










30 






Asn Asp 


Pro 


Gin 


Met 


Tyr 


Leu 


Arg 


Asn 


Thr 


His 


Tyr 


Lys 


Asp 


Trp 


He 






35 










40 










45 








Asn 


Met 


Cys 


Glu 


Glu 


Ala 


Ser 


Tyr 


Ala 


Ser Ser Gly 


Pro 


Ser 


Gin 


Leu 




50 










55 










60 










Phe 


Lys 


Val 


Gly 


Gly 


Ser 


He 


Val 


Ala 


Lys 


He 


Leu 


Gly Met 


He 


Pro 


65 










70 










75 










80 


Glu 


Val 


Gly 


Pro 


Leu 
85 


Leu 


Ser 


Trp 


Met 


Val 
90 


Ser 


Leu 


Phe 


Trp 


Pro 
95 


Thr 


He 


Glu 


Glu 


Lys 


Asn 


Thr 


Val 


Trp 


Glu 


Asp Met 


He 


Lys 


Tyr Val 


Ala 








100 










105 










110 






Asn 


Leu 


Leu 
115 


Lys 


Gin 


Glu 


Leu 


Thr 
120 


Asn 


Asp 


Thr 


Leu 


Asn 
125 


Arg 


Ala 


Thr 


Ser 


Asn 
130 


Leu 


Ser 


Gly 


Leu 


Asn 
135 


Glu 


Ser 


Leu 


Asn 


He 
140 


Tyr 


Asn 


Arg 


Ala 


Leu 


Ala 


Ala 


Trp 


Lys 


Gin 


Asn 


Lys 


Asn 


Asn 


Phe 


Ala 


Ser Gly Glu 


Leu 


145 










150 










155 










160 


He Arg 


Ser 


Tyr 


He 


Asn 


Asp 


Leu 


His 


He 


Leu 


Phe 


Thr Arg Asp 


He 










165 










170 










175 




Gin 


Ser 


Asp 


Phe 
180 


Ser 


Leu 


Gly 


Gly 


Tyr 
185 


Glu 


Thr 


Val 


Leu 


Leu 
190 


Pro 


Ser 


Tyr 


Ala 


Ser 
195 


Ala 


Ala 


Asn 


Leu 


His 
200 


Leu 


Leu 


Leu 


Leu 


Arg 
205 


Asp 


Val 


Ala 



44 

RTA01/2150211vl 



He 


Tvr 


Gly 


Lys 


Glu 


Leu 


Gly 


Tyr 


Pro 


Ser 


Thr 


Asp 


Val 


Glu 


Phe 


Tyr 




210 










215 










220 










Tvr 


Asn 


Glu 


Gin 


Lys 


Tyr 


Tyr 


Thr 


iGlu 


Lys 


Tyr 


Ser 


Asn 


Tyr 


Cys 


Val 


225 










230 










235 










240 


Asn 


Thr 


Tyr 


Lys 


Ser 


Gly 


Leu 


Glu 


Ser 


Lys 


Lys 


Gin 


He 


Gly 


Trp 


Ser 










245 










250 










255 




Asp 


Phe 


Asn 


Arg 


Tyr 


Arg 


Arg 


Glu 


Met 


Thr 


Leu 


Ser 


Val 


Leu 


Asp 


He 








260 










265 










270 






Val 


Ala 


Leu 


Phe 


Pro 


Leu 


Tyr 


Asp 


Thr 


Gly 


Leu 


Tyr 


Pro 


Ser 


Lys 


Asp 






275 










280 










285 








Gly Lys 


He 


His 


Val 


Lys 


Ala 


Glu 


Leu 


Thr 


Arg 


Glu 


lie 


Tyr 


Ser 


Asp 




290 










295 










300 










Val 


He 


Asn 


Asp 


His 


Val 


Tyr 


Gly 


Leu 


Met 


Val 


Pro 


Tyr 


He 


Ser 


Phe 


305 










310 










315 










320 




n _l o 


Ala 


Glu 


Ser 


Leu 


Tyr 


Thr 


Arg 


Arg 


Pro 


His 


Ala 


Phe 


Thr 


Trp 










325 










330 










335 




Lou. 


Lys 


Gly 


Phe 


Arq 


Phe 


Val 


Thr 


Asn 


Ser 


He 


Asn 


Ser 


Trp 


Thr 


Phe 








340 










345 










350 






Leu. 


Ser 


Gly 


Gly 


Glu 


Asn 


Arg 


Tyr 


Phe 


Leu 


Thr 


His 


Gly 


Glu 


Gly 


Thr 






355 










360 










365 








He 


Tvr* 


Asn 


Gly 


Pro 


Phe 


Leu 


Gly 


Gin 


Asp 


Thr 


Glu 


Tyr 


Gly 


Gly 


Thr 




370 










375 










380 










Seir 


Ser 


Tyr 


He 


Asp 


He 


Ser 


Asn 


Asn 


Ser 


Ser 


He 


Tyr 


Asn 


Leu 


Trp 


385 










390 










395 










400 


Thr 


Lys 


Asn 


Tvr 


Glu 


Trp 


He 


Tyr 


Pro 


Trp 


Thr 


Asp 


Pro 


Val 


Asn 


He 










405 










410 










415 




Thr 


Lys 


He 


Asn 


Phe 


Ser 


He 


Thr 


Asp 


Asn 


Ser 


Asn 


Ser 


Ser 


Glu 


Ser 








420 










425 










430 






He 


Tyr 


Gly 


Ala 


Glu 


Arg 


Met 


Asn 


Lys 


Pro 


Thr 


Val 


Arg 


Thr 


Asp 


Phe 






435 










440 










445 








Asn 


Phe 


Leu 


Leu 


Asn 


Arg 


Ala 


Gly 


Asn 


Gly 


Pro 


Thr 


Thr 


Tyr 


Asn 


Asp 




450 










455 










460 










Tyr 


Asn 


His 


He 


Leu 


Ser 


Tyr 


Met 


Leu 


He 


Asn 


Gly 


Glu 


Thr 


Phe 


Gly 


465 










470 










475 










480 


Gin 


Lys 


Arg 


His 


Gly 


Tyr 


Ser 


Phe 


Ala 


Phe 


Thr 


His 


Ser 


Ser 


Val 


Asp 










485 










490 










495 




Arg 


Tyr 


Asn 


Thr 


He 


Val 


Pro 


Asp 


Lys 


He 


Val 


Gin 


He 


Pro 


Ala 


Val 








500 










505 










510 






Lys 


Thr 


Asn 


Leu 


Val 


Gly 


Ala 


Asn 


He 


He 


Lys 

2 


Gly 


Pro 


Gly 


His 


Thr 






515 










520 










525 








Gly Gly 


Asp 


Leu 


Leu 


Lys 


Leu 


Glu 


Tyr 


Glu 


Arq 


Phe 


Leu 


Ser 


Leu 


Arg 




530 










535 










540 










He 


Lys 


Leu 


He 


Ala 


Ser 


Met 


Thr 


Phe 


Arg 


He 


Arg 


He 


Arg 


Tyr 


Ala 


545 










550 










555 










560 


Ser 


Asn 


He 


Ser 


Gly 


Gin 


Met 


Met 


He 


Asn 


He 


Gly 


Tyr 


Gin 


Asn 


Pro 










565 










570 










575 




Thr 


Tyr 


Phe 


Asn 


He 


He 


Pro 


Thr 


Thr 


Ser 


Arg 


Asp 


Tyr 

2 


Thr 


Glu 


Leu 








580 










585 










590 






Lys 


Phe 


Glu 


Asp 


Phe 


Gin 


Leu 


Val 


Asp 


Thr 


Ser 


Tyr 


He 


Tyr 

2 


Ser 


Gly 






595 










600 










605 








Gly 


Pro 


Ser 


He 


Ser 


Ser 


Asn 


Thr 


Leu 


Trp 


Leu 


Asp 


Asn 


Phe 


Ser 


Asn 




610 










615 










620 










Gly 


Pro 


Val 


He 


He 


Asp 


Lys 


He 


Glu 


Phe 


He 


Pro 


Leu 


Gly 


He 


Thr 


625 










630 










635 










640 


Leu 


Asn 


Gin 


Ala 


Gin 


Gly 


Tyr 


Asp 


Thr 


Tyr 


Asp 


Gin 


Asn 


Ala 


Asn 


Gly 










645 










650 










655 




Met 


Tyr 


His 


Gin 


Asn 


Tyr 


Ser 


Asn 


Ser 


Gly 


Tyr 


Asn 


Tyr 


Asn 


Gin 


Glu 



RTA01/21502ilvl 



45 



660 665 
Tyr Asn Thr Tyr Tyr Gin Ser Tyr Asn Asn 
675 680 



670 



<210> 22 

<211> 674 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 22 



Met 


Asn 


Gin 


Tyr 


Gin 


Asn 


Lys 


Asn 


Glu 


Tyr 


Glu 


He 


Leu Glu 


Ser 


Ser 


1 








5 










10 








15 




Gin 


Asn 


Asn 


Met 


Asn 


Met 


Pro 


Asn 


Arq 


Tyr 


Pro 


Phe 


Ala Asp 


Asp 


Pro 








20 










25 








30 






Asn 


Ala 


Val 


Met 


Lys 


Asn 


Gly 


Asn 


Tvr 


Lys 


Asp 


Trp 


Val Asn 


Glu 


Cys 






35 










40 










45 






Glu Gly 


Ser 


Asn 


He 


Ser 


Pro 


Ser 


Pro 


Ala 


Ala 


Ala 


He Thr 


Ser 


Lys 




50 










55 










60 








lie 


Val 


Ser 


He 


Val 


Leu 


Lvs 


Thr 


Leu 


Ala 


Lys 


Ala 


Val Ala 


Ser 


Ser 


65 










70 










75 








80 


Leu 


Ala 


Asp 


Ser 


He 


Lys 


Ser 


Ser 


Leu 


Gly 


He 


Ser 


Lys Thr 


He 


Thr 










85 










90 








95 




Glu 


Asn 


Asn 


Val 


Ser 


Gin 


Val 


Ser 


Met 


Val 


Gin 


Val 


His Gin 


He 


He 








100 










105 








110 






Asn Arg 


Arcr 


He 


Gin 


Glu 


Thr 


He 


Leu 


Asp 


Leu 


Gly Glu Ser 


Ser 


Leu 






115 










120 










125 






Asn Gly 


Leu 


Val 


Ala 


He 


Tvr 


Asn 


Ara 


Asp 


Tyr 


Leu Gly Ala 


Leu 


Glu 




130 










135 










140 








Ala 


Trp 


Asn 


Asn 


Asn 


Lvs 


Ser 


Asn 


He 


Asn Tyr 


Gin 


Thr Asn 


Val 


Ala 


145 










150 










155 








160 


Glu 


Ala 


Phe 


Lvs 


Thr 


Val 


Glu 


Arg 


Glu 


Phe 


Phe 


Thr 


Lys Leu 


Lys 


Gly 










165 










170 








175 




He 


Tyr 


Arcr 


Thr 


Ser 


Ser 


Ser 


Gin 


He 


Thr 


Leu 


Leu 


Pro Thr 


Phe 


Thr 








180 










185 








190 






Gin 


Ala 


Ala 


Asn 


Leu 


His 


Leu 


Ser 


Met 


Leu Arg 


Asp 


Ala Val 


Met 


Tvr 

JL 






195 










200 










205 






Gin 


Glu 


Glv 


TrD 


Asn 


Leu 


Gin 


Ser 


His 


He 


Asn 


Tyr 


Ser Lys 


Glu 


Leu 




210 










215 










220 








Asp 


Asp 


rll ct 


J-iC u. 


Ul u. 


A or"» 








Tyr 


Cys 


Val 


Glu Val 


iy.tr 


Thr 


225 










230 










235 








240 


Lys 


Gly 


Leu 


Asn 


Ala 


Leu 


Arg 


Gly 


Ser 


Thr 


Ala 


He 


Asp Trp 


Leu 


Glu 










245 










250 








255 




Phe 


Asn 


Ser 


Phe 


Arg 


Arg 


Asp 


Met 


Thr 


Leu 


Met 


Val 


Leu Asp 


Leu 


Val 








260 










265 








270 






Ala 


He 


Phe 


Pro 


Asn 


Tyr 


Asn 


Pro 


Val 


Arg 


Tyr 


Pro 


Leu Ser 


Thr 


Lys 






275 










280 










285 






He 


Ser 


Leu 


Ser 


Arg 


Lys 


He 


Tyr 


Thr 


Asp 


Pro 


Val 


Gly Arg 


Thr 


Asp 




290 










295 










300 








Ser 


Pro 


Ser 


Phe 


Gly 


Asp 


Trp 


Thr 


Asn 


Thr Gly 


Arg 


Thr Leu 


Ala 


Asn 


305 










310 










315 








320 


Phe 


Asn 


Asp 


Leu 


Glu 


Arg 


Glu 


Val 


Thr 


Asp 


Ser 


Pro 


Ser Leu 


Val 


Lys 










325 










330 








335 




Trp 


Leu 


Gly 


Asp 


Met 


Thr 


He 


Tyr 


Thr 


Gly Ala 


He 


Asp Ser 


Tyr 


Arg 








340 










345 








350 






Pro 


Thr 


Ser 


Pro 


Gly 


Asp 


Arg 


He 


Gly 


Val 


Trp 


Tyr Gly Asn 


He 


Asn 






355 










360 










365 







RTA01/215021lvl 



46 



Ala Phe 


Tvr 


His 


Thr 


Gly 

2 


Arq 


Thr 


Asp 


Val 


Val 


Met 


Phe 


Arg 


Gin 


Thr 


370 










375 










380 










Gly Asp 


Thr 


Ala 


Tyr 


Glu 


Asp 


Pro 


Ser 


Thr 


Phe 


He 


Ser 


Asn 


He 


Leu 


385 








390 










395 










400 


Tvr Asp 


Asp 


He 


Tvr 

i 


Lys 


Leu 


Asp 


Leu 


Arq 


Ala 


Ala 


Ala 


Val 


Ser 


Thr 








405 










410 










415 




lie Gin 


Gly 


Ala 


Met 


Asp 


Thr 


Thr 


Phe 


Gly 


Val 


Ser 


Ser 


Ser 


Arg 


Phe 






420 










425 










430 






Phe Asp 


He 


Arq 


Gly 


Arg 


Asn 


Gin 


Leu 


Tyr 


Gin 


Ser 


Asn 


Lys 


Pro 


Tyr 




435 










440 










445 








Pro Ser 


Leu 


Pro 


He 


Thr 


He 


Thr 


Phe 


Pro 


Gly 


Glu 


Glu 


Ser 


Ser 


Glu 


450 










455 










460 










Gly Asn 


Ala 


Asn 


Asp 


Tyr 


Ser 


His 


Leu 


Leu 


Cys 


Asp 


Val 


Lys 


He 


Leu 


465 








470 










475 










480 


Gin Glu 


Asp 


Ser 


Ser 


Asn 


He 


Cys 


Glu 


Gly 


Arg 


Ser 


Ser 


Leu 


Leu 


Ser 








485 










490 










495 




His Ala 


Trp 


Thr 


His 


Ala 


Ser 


Leu 


Asp 


Arg 


Asn 


Asn 


Thr 


He 


Leu 


Pro 






500 










505 










510 






Asp Glu 


He 


Thr 


Gin 


He 


Pro 


Ala 


Val 


Thr 


Ala 


Tyr 


Glu 


Leu 


Arg 


Gly 




515 










520 










525 








Asn Ser 


Ser 


Val 


Val 


Ala 


Gly 


Pro 


Gly 


Ser 


Thr 


Gly Gly 


Asp 


Leu 


Val 


530 










535 










540 










Lys Met 


Ser 


Tyr 


His 


Ser 


Val 


Trp 


Ser 


Phe 


Lys 


Val 




Cys 


Ser 


Glu 


545 








550 










555 










560 


Leu Lys 


Asn 


Tyr 


Arg 


Val 


Arg 


He 


Arg 


Tyr 


Ala 


Ser 


His 


Gly 


Asn 


Cys 








565 










570 










575 




Gin Phe 


Leu 


Met 


Lys 


Arg 


Trp 


Pro 


Ser 


Thr 


Gly 


Val 


Ala 


Pro 


Arg 


Gin 






580 










585 










590 






Trp Ala 


Arg 


His 


Asn 


Val 


Gin 


Gly 


Thr 


Phe 


Ser 


A on 


Of=*y- 
OG-L 


Met 


Arg 


Tyr 




595 










600 










605 








Glu Ala 


Phe 


Lys 


Tvr 


Leu 


ASP 

XT 


He 


Phe 


Thr 


He 


Thr 


Pro 


Glu 


Glu 


Asn 


610 










615 










620 










Asn Phe 


Ala 


Phe 


Thr 


He 


Asp 


Leu 


Glu 


Ser 


Gly 


Gly 


Asp 


Leu 


Phe 


He 


625 








630 










635 










640 


Asp Lys 


He 


Glu 


Phe 


He 


Pro 


Val 


Ser 


Gly 


Ser 


Ala 


Phe 


Glu 


Tyr 


Glu 








645 










650 










655 




Gly Lys 


Gin 


Asn 


He 


Glu 


Lys 


Thr 


Gin 


Lys 


Ala 


Val 


Asn 


Asp 


Leu 


Phe 






660 










665 










670 






lie Asn 






























<210> 23 




























<211> 675 




























<212> PRT 




























<213> Bacillus thuringiensis 


















<400> 23 




























Met Asn 


Pro 


Tyr 


Gin 


Asn 


Lys 


Ser 


Glu 


Cys 


Glu 


He 


Leu 


Asn 


Ala 


Pro 


1 






5 










10 










15 




Leu Asn 


Asn 


He 


Asn 


Met 


Pro 


Asn 


Arg 


Tyr 


Pro 


Phe 


Ala 


Asn 


Asp 


Pro 






20 










25 










30 






Asn Ala 


Val 


Met 


Lys Asn Gly Asn 


Tyr 


Lys 


Asp 


Trp 


Leu 


Asn 


Glu 


Cys 




35 










40 










45 








Asp Gly 


He 


Thr 


Pro 


Ser 


He 


Phe 


Gly 


Thr 


Leu 


Gly 


Val 


Leu 


Ala 


Ser 


50 










55 










60 










He Val 


He 


Ser 


Thr 


He 


Asn 


Leu 


Ala 


Thr 


Ser 


Pro 


Ser 


He 


Gly 


Asp 



47 

RTA01/21502Uvl 



65 70 75 80 



Ala 


Phe 


Ala 


Leu 


Va 1 Ser Ser 


He Gly Glu Tyr Trp 


Pro 


Glu 


Thr 


Lys 










85 


90 








95 




Thr 


Ser 


Phe 


Pro 


Leu Ser Val 


Ala Asp Val 


Asn Arg 


Leu 


He 


Arg 


Glu 








100 




105 






110 






Ala 


Leu Asp 


Gin 


Asn Ala He 


Asn Arg Ala Thr Gly 


Lvs 


Phe Asn Gly 






115 






120 




125 








Leu 


Met 


Asp 


Thr 


Tyr Asn Thr 


Val Tyr Leu 


Lys Asn 


Leu 


Gin 


Asp 


Trp 




130 






135 




140 










Tyr Asp 


Thr 


Arg 


He Pro Ala 


Asn Pro Gin Gly Asp 


Ser 


Gin 


Leu 


Arg 


i a s; 

J. ft o 








150 




155 








160 


VJX u. 


AT a 


Ala 


Arg 


Arg Ser Leu 


Glu Glu He 


Glu Arg 


Asp 


Phe 


Arg 


Lys 










165 


170 








175 




Ala 


Leu 


Ala 


Gly Glu Phe Ala 


Glu Ala Gly Ser Gin 


He 


Val 


Leu 


Leu 








180 




185 






190 






Pro 


He 


Tvr 


Ala 


Gin Ala Ala 


Asn He His 


Leu Leu 


He 


Leu 


Lys 


Asp 






195 






200 




205 








Ala 


Met 


Gin 


Phe 


Arg Thr Asp 


Leu Gly Leu 


He Arg 


Pro 


Val 


Gly Val 




210 






215 




220 










Pro 


He 


Thr 


Thr 


Ser Ala Glu 


Asp Pro Phe 


Glu Ser 


Glu 


Phe 


Leu 


Leu 


225 








230 




235 








240 


Arg 


He 


Lys 


Lys 


Tyr Thr Asp 


His Cys He 


Ser Tyr 


Tyr Asp Asp Gly 










245 


250 








255 




Leu 


Ala 


Lys 


He 


Arg Ser Arg 


Gly Ser Asp 


Gly Glu 


Thr 


Trp 


Trp 


Glu 








260 




265 






270 






Phe 


Asn 


Lys 


Phe 


Arg Arg Glu 


Met Thr Leu 


Thr Val 


Leu Asp 


Leu 


Val 






275 






280 




285 








Ala 


Leu 


Tyr 


Pro 


Thr His Asn 


He Lys Leu 


Tyr Pro 


He 


Pro 


Thr 


Gin 




290 






295 




300 










Thr 


Glu 


Leu 


Ser Arg Val Val 


Tyr Thr Asp 


Pro Val 


Gly Cys 


Phe 


Gly 


305 








310 




315 








320 


Asn Arg 


Lys 


Ser 


Asp He Phe 


Ser Arg Leu 


Asn Phe 


Asp 


Tyr 


Leu 


Glu 










325 


330 








335 




Asn Arg 


Leu 


Thr 


Arg Pro Arg 


Glu Pro Phe 


Asn Tyr 


Leu 


Asn 


Ser 


Val 








340 




345 






350 






Gin 


Leu 


Phe 


Ala 


Ser Thr Val 


Ser Asn Ser 


Asn Asn 


Gly Glu Val 


Leu 






355 






360 




365 








Arg Gly Asn 


Leu Asn Lys He 


Met Phe Glu Gly Gly 


Trp 


Thr 


Ala 


Ser 




370 






375 




380 










Arg 


Ser Gly 


Asp 


Gly Val Thr 


Thr Gly Thr 


Pro Phe 


Ser 


Thr 


Met 


Asp 


385 








390 




395 








400 


Trp 


Ser 


Tyr 


Gly Trp Gly Tyr 


Pro Arg Lys 


His Tyr 


Ala 


Glu 


He 


Thr 










405 


410 








415 




Ser Arg 


Ser 


Gin 


Ala Leu Pro 


Gly Leu Asn Asn Ser 


He 


His 


Val 


He 








420 




425 






430 






Val 


Gly 


He 


Asp 


Ser Phe Arg 


Ala He Gly Pro Gly 


Gly Gin Gly Asp 






435 






440 




445 








His 


Thr 


Phe 


Ser 


Leu Pro Gly 


Gly Asp Met 


Tyr Asp 


Cys 


Gly Lys 


Val 




450 






455 




460 










Gin 


He 


Asn 


Pro 


Leu Glu Asp 


Tyr Arg Asn 


Ser Asp 


His 


Trp 


He 


Ser 


465 








470 




475 








480 


Asp 


Met 


Met 


Thr 


He Asn Gin 


Ser Val Gin 


Leu Ala 


Ser 


Asn 


Pro 


Thr 










485 


490 








495 




Gin 


Thr 


Phe 


Ala 


Phe Ser Ala 


Leu Ser Leu 


Gly Trp 


His 


His 


Ser 


Ser 








500 




505 






510 






Ala Gly Asn 


Arg 


Asn Val Tyr 


Val Tyr Asp 


Lys He 


Thr 


Gin 


He 


Pro 






515 






520 




525 
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Ala Thr Lys Thr 
530 

Thr Gly Gly Asp 
545 

Tyr Asp Leu Arg 

Phe Arg lie Arg 
580 

Val Asp Asn Trp 
595 

Ala Ala Ser Leu 
610 

lie Pro Gly Asn 
625 

Arg Gin Pro Gly 

Asn Phe Phe Pro 
660 

Phe lie Asn 
675 



Val Arg Glu His 
535 

Leu Ala Asp Leu 
550 

Ser Asp Tyr Asp 
565 

lie Arg Cys Ala 

Gly Ser Ser Ser 
600 

Asp Thr Leu Lys 
615 

Tyr Tyr Phe Asp 
630 

Arg Leu Leu Val 
645 

Leu Ser Glu Gin 



Pro Met lie Lys 
540 

Ser Ser Asn Ser 
555 

Asp Arg Leu Thr 
570 

Ser He Gly Val 
585 

Pro Gin Val Thr 

Tyr Glu Ser Phe 
620 

Ser Ala Pro Arg 
635 

Asp Arg He Glu 
650 

Glu Asn Lys Ser 
665 



Gly Pro Gly Phe 

Asp He Leu Gin 
560 

Glu Asp Val Pro 
575 

Ser Thr He Ser 
590 

Val Ala Ser Thr 
605 

Gin Tyr Val Ser 

He Arg Leu Leu 
640 

He He Pro Val 
655 

Val Asp Ser Leu 
670 



<210> 24 
<211> 659 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 24 

Asn Ser Tyr Glu Asn Lys Asn Glu Tyr Glu He Leu Asn Asp Ser Lys 

15 10 15 

Lys Ser Asn Met Ser Asn Pro Tyr Leu Arg Tyr Pro Leu Ala Asn Asp 

20 25 30 

Ser Leu Ala Ser Met Gin Asn Thr Asn Tyr Lys Asp Trp Leu Thr Met 

35 40 45 

Cys Asp Arg Thr Asp Thr Asp Val Leu Ser Ser Arg Gly Ala Val Ser 

50 55 60 

Thr Gly Val Gly Met Leu Ser Thr He Leu Ser Leu Phe Gly He Pro 
65 70 75 80 

Leu He Gly Glu Gly He Asp Leu Leu Leu Gly Ala Ala Asp Phe Leu 

85 90 95 

Trp Pro Glu Ser Asp Gly Gly His Gin Tyr Thr Trp Glu Asp Leu Met 

100 105 110 

Asn His He Glu Glu Leu Met Asp Glu Arg Leu Glu Thr Glu Lys Arg 

115 120 125 

Thr Thr Ala Leu Asp Asp Leu Arg Gly Leu Lys Ala Leu Leu Gly Leu 

130 135 140 

Phe Arg Asp Ala Phe Asp Ser Trp Glu Lys Asn Gin Asn Asp Pro He 
145 150 155 160 

Ala Lys Asn Arg Val Gly Gly Tyr Phe Glu Asp Val His Thr His Phe 

165 170 175 

Val Lys Asp Met Ala Ser He Phe Ser Ala Thr Asn Tyr Glu Val Leu 

180 185 190 

Leu Leu Pro Val Tyr Ala Gin Ala Ala Asn Leu His Leu Leu Leu Leu 

195 200 205 

Arg Glu Gly Val lie Tyr Gly Ser Arg Trp Gly lie Ala Pro Ala Ala 

210 215 220 

Asp Phe Tyr His Asp Gin Leu Leu Lys Tyr Thr Ala He Tyr Ala Asn 
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225 

His Cys Val Thr 

Phe Ala Lys Ser 
260 

Met Thr lie Thr 
275 

Ala Arg Leu Tyr 
290 

Tyr Ser Asp Val 
305 

Leu Asn Lys Asn 

Arg Leu Arg Gly 
340 

Arg Tyr Leu Ala 
355 

Thr lie Tyr Ser 
370 

Lys Ser Thr lie 
385 

Thr Lys Ser Tyr 

Ser Gin Met Gin 
420 

Gly Thr Ser Ala 
435 

Pro Pro Thr Asp 
450 

Leu Ser Tyr Met 
465 

Tyr Thr Phe Ala 

Asp Pro Asp Lys 
500 

Gin Tyr Gly Tyr 
515 

Val Ser Met He 
530 

Gin Pro Leu Asp 
545 

Gly Tyr Leu Tyr 

Pro Thr Thr Leu 
580 

Ser Ala Phe Arg 
595 

Ala Gly Tyr Thr 
610 

He Asp Lys He 
625 

Glu Gly Gly Arg 
Phe Thr Asn 



230 

Trp Tyr Asn Asn 
245 

Pro Asn Trp Asn 

Val Leu Asp He 
280 

Thr Lys Pro He 
295 

Leu Asn Leu Asp 
310 

Glu Ala Ala Phe 
325 

Phe Asp Phe Tyr 

Gly His Thr Asn 
360 

Ser Ser Phe Asn 
375 

Asn He Pro Asp 
390 

Thr Asn He Ser 
405 

Phe Ser Leu Thr 

Pro Lys Tyr Pro 
440 

Glu Lys Pro Leu 
455 

Thr Ser Ala Gin 
470 

Trp Met His Glu 
485 

He Thr Gin He 

Val Lys Gin Gly 
520 

Arg Thr Asp Arg 
535 

Tyr Arg He Arg 
550 

He Tyr Ser Pro 
565 

Val Asp Gly Gin 

Val Val Glu Val 
600 

Asn Phe Thr He 
615 

Glu Phe He Pro 
630 

Asp Leu Glu Lys 
645 



235 

Gly Leu Ala Gin 
250 

Arg Phe Asn Ala 
265 

He Ala Leu Phe 

Lys Thr Glu Leu 
300 

Val Tyr Gly Val 
315 

Thr Arg Ser Pro 
330 

Thr Arg Thr Lys 
345 

Tyr Phe Ser Phe 

Asn Trp Tyr Asp 
380 

Tyr Ala Asn He 
3 95 

Pro Tyr Thr Asp 
410 

Asn Asn Gin Gin 
425 

Val Arg Glu Thr 

Thr Tyr Glu Asn 
460 

His Phe Gly Asp 
475 

Ser Val Asp Phe 
490 

Pro Ala Val Lys 
505 

Pro Gly His Thr 

Leu Gly He Ash 
540 

He Arg Tyr Ser 
555 

Asn Thr Lys He 
570 

Pro Thr Phe Asp 
585 

Pro Ala Ser Phe 

Glu Ala Gly Phe 
620 

Asp Asn Thr Thr 
635 

Thr Lys Asn Ala 
650 



Gin 


Lys 


Glu 


Leu 






255 




Tyr 


Arq 


Arq 


Asp 




270 






Pro 


Thr 


Tyr 


Asp 


285 








Thr 


Ara 


Glu 


He 


Gin 


Gin 


Thr 


Asp 








320 


His 


Leu 


Val 


Thr 






335 




Tyr 


Ala 


Tyr 


Trp 




350 






Thr 


Gly 


Asn 


Gly 


365 








Thr 


ASP 


Met 


Thr 


Tvr 


Lvs 


Leu 


Trp 








400 


Pro 


Val 


Gly 


He 






415 




Leu 


Thr 


Tyr 


Thr 




430 






Phe 


Phe 


Glu 


He 


445 








Tvr 


Ser 


His 


He 


Lvs 


Lvs 


He 


Gly 








480 


Asp 


Asn 


Arg 


Val 






495 




Gly 


Asp 


Tyr 


Leu 




510 






Gly 


Gly 


Asp 


Leu 


525 








Val 


Tyr 


Phe 


Pro 


Thr 


Ser 


Ser 


Asn 








560 


Val 


Tyr 


Leu 


Pro 






575 




Pro 


Met 


Asp 


Phe 




590 








Ala 


Ser 


Val 


605 








Gly 


Pro 


Val 


Tyr 


Thr 


Leu 


Glu 


Tyr 








640 


Val 


Asn 


Asp 


Leu 






655 
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<210> 25 

<211> 666 

<212> PRT 

<213> Bacillus thuringiensis 



<400> 25 



Asn 


Ser 


Tyr 


Glu 


Asn 


Lys 


Asn 


Glu 


Tyr 


Glu 


He 


Leu 


Glu 


Ser 


Ser 


Ser 


1 








5 










10 










15 




Asn 


Asn 


Thr 


Asn 


Met 


Pro 


Asn 


Arq 


Tyr 


Pro 


Phe 


Ala 


Asn 


Asp 


Arg 


Asp 








20 










25 










30 






Met 


Ser 


Thr 


Met 


Ser 


Phe 


Asn 


Asp 


Cys 


Gin 


Gly 


He 


Ser 


Trp 


Asp 


Glu 






35 










40 










45 








lie 


Trp 


Glu 


Ser 


Ala 


Glu 


Thr 


He 


Thr 


Ser 


He 


Gly 


He 


Asp 


Leu 


He 




50 










55 










60 










Glu 


Phe 


Leu 


Met 


Glu 


Pro 


Ser 


Leu 


Gly 

2 


Gly 


He 


Asn 


Thr 


Leu 


Phe 


Ser 


65 










70 










75 










80 


lie 


He 


Gly 


Lvs 


Leu 


He 


Pro 


Thr 


Asn 


His 


Gin 


Ser 


Val 


Ser 


Ala 


Leu 










85 










90 










95 




Ser 


He 


Cys 


Asp 


Leu 


Leu 


Ser 


He 


He 


Arg 


Lys 


Glu 


Val 


Ala 


Asp 


Ser 








100 










105 










110 






Val 


Leu 


Ser 


Asp 


Ala 


He 


Cvs 


Arg 


Phe 


Leu 


Asp 


Gly 


Lys 


Leu 


Lys 


Asn 






115 










120 










125 








Tyr 


Arg 


Glu 


Tyr 


Tyr 


Leu 


Pro 


Tyr 


Leu 


Glu 


Ala 


Trp 


Leu 


Lys 


Asp 


Gly 




130 










135 










140 










Lvs 
i 


Pro 


Leu 


Gin 


Lys 

2 


Thr 


Asn 


Asn 


Ser 


Asp 


He 


Gly 


Gin 


Leu 


Val 


Lys 


145 










150 










155 










160 


Tvr 
l 


Phe 


Glu 


Leu 


Ser 


Glu 


Arg 


Asp 


Phe 


Asn 


Glu 


He 


Leu 


Gly 

2 


Gly 


Ser 










165 










170 










175 




Leu 


Ala 


Arq 

ZJ 


Asn 


Asn 


Ala 


Gin 


He 


Leu 


Leu 


Leu 


Pro 


Tyr 


Phe 


Cys 


Ala 








180 










185 










190 






Ser 


Cys 


Lvs 


Cys 


Gin 


Leu 


Leu 


Leu 


Leu 


Arq 

ZJ 


Asp 


Ala 


Val 


Gin 


Tyr 


Glu 






195 










200 










205 








Glu 


Gin 


Trp 

ir 


Phe 


Pro 


Phe 


Leu 


Ser 


Ala 


Glu 


Asn 


Val 


Arq 


Ser 


Glu 


Leu 




210 










215 










220 










He 


Ser 


Pro 


Asn 


Ser 


Gly 


Cys 


Asp 


Phe 


Thr 


Gly 


Asp 


Tyr 


Tyr 


Glu 


Arg 


225 










230 










235 










240 


Leu 


Lvs 


Cys 


Lys 

2 


He 


Ala 


Glu 


Tyr 

2 


Thr 


Asp 


Tyr 


Cys 


Glu 


Tyr 


Trp 


Tyr 










245 










250 










255 




Gin 


Ala 


Gly 


Leu 


Asn 


Gin 


He 


Lys 

2 


Gin 


Ala 


Gly 


Thr 


Gly 


Ala 


Asp 

XT 


Thr 








260 










265 










270 






Trp 


Ala 


Lys 


Phe 


Asn 


Lys 


Phe 


Arg 
zj 


Arq 

ZJ 


Glu 


Met 


Thr 


Leu 


Thr 


Val 


Leu 






275 










280 










285 








Asp 


He 


He 


Ala 


He 


Phe 


Gin 


Thr 


Tvr 


Asp 


Phe 


Lvs 


Lvs 


Tyr 


Pro 


Leu 




290 










295 










300 










Pro 


Thr 


His 


Val 


Glu 


Leu 


Thr 


Arg 


Glu 


He 


Tyr 


Thr 


Asp 


Pro 


Val 


Gly 


305 










310 










315 










320 


Tyr 


Ser 


Ser 


Gly 


Thr 


Tyr 


Ser 


Trp 


Leu 


Lys 


Tyr 


Trp 


Thr 


Gly 


Ala 


Phe 










325 










330 










335 




Asn 


Thr 


Leu 


Glu 


Ala 


Asn 


Gly 


Thr 


Arg 


Gly 


Pro 


Gly 


Leu 


Val 


Thr 


Trp 








340 










345 










350 






Leu 


Arg 


Ser 


He 


Gly 


He 


Tyr 


Asn 


Glu 


Tyr 


Val 


Ser 


Arg 


Tyr 


Phe 


Ser 






355 










360 










365 








Gly 


Trp 


Val 


Gly 


Thr 


Arg 


His 


Tyr 


Glu 


Asp 


Tyr 


Thr 


Thr 


Gly 


Asn 


Gly 




370 










375 










380 










Asn 


Phe 


Gin 


Arg 


Met 


Ser 


Gly 


Thr 


Thr 


Ser 


Asn 


Asp 


Leu 


Arg 


Asp 


He 


385 










390 










395 










400 


Ser 


Phe 


Pro 


Asn 


Ser 


Asp 


He 


Phe 


Lys 


He 


Glu 


Ser 


Lys 


Ala 


He 


Met 
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Asn Leu Val Gly 
420 

Ala Glu Phe Ser 
435 

Asn Ser Gly Leu 
450 

Lys Asn Pro Glu 
465 

Ala Ala Cys Val 

Thr His Thr Ser 
500 

Thr Gin lie Pro 
515 

Gly Gin Val He 
530 

Leu Pro Tyr Tyr 
545 

Asn Lys Asn Tyr 

Arg Leu Leu Val 
580 

Phe Phe Leu Pro 
595 

Thr Leu Val Thr 
610 

Asn Leu Asp Thr 
625 

Asn Ser Thr Ala 

Gin Asp Val Val 
660 



405 

Glu He Asn Ala 

Glu Ser Thr Ala 
440 

Ser Ser Met Thr 
455 

Pro Ser Tyr Arg 
470 

Gly Ala Gly Asn 
485 

Met Ser Lys Tyr 

Ala Val Lys Ala 
520 

Ala Gly Pro Gly 
535 

Ser Arg Leu Lys 
550 

Leu Val Arg Val 
565 

Glu Arg Trp Ser 

Ser Thr Gly Pro 
600 

Thr Phe Asn Gin 
615 

Pro He Asn Val 
630 

Leu Glu Tyr Glu 
645 

Asn Asp Leu Phe 



410 

Arg Pro Glu Tyr 
425 

Phe He Tyr Leu 

He Thr Ser Lys 
460 

Asp Tyr Ser His 
475 

Ser Arg He Asn 
490 

Asn Leu He Tyr 
505 

Phe Asp He Ser 

His Thr Gly Gly 
540 

He Arg Leu He 
555 

Arg Tyr Thr Ser 
570 

Pro Ser Ser He 
585 

Gly Asp Ser Phe 

Pro Gly Val Glu 
620 

Asp Lys Val Glu 
635 

Gly Lys Gin Ser 

650 
Val Lys 
665 



415 

Arg Val Ser Arg 
430 

Tyr Asp Ala Gly 
445 

Leu Pro Gly He 

Arg Leu Ser Asn 
480 

Val Tyr Gly Trp 
495 

Pro Asp Lys He 
510 

Asp Thr Gly Pro 
525 

Asn Val Val Ser 

Pro Ala Ser Thr 
560 

Thr Ser Asn Gly 
575 

He Asn Ser Tyr 
590 

Gly Tyr Val Asp 
605 

He He He Gin 

Phe He Pro Val 
640 

Leu Glu Lys Ala 
655 



<210> 26 
<211> 529 
<212> PRT 

<213> Bacillus thuringiensis 
<400> 26 

Val Asn Phe Met Leu Thr Ser Gly 

1 5 
Thr Thr Asp Tyr Glu He Asp Gin 
20 

Ser Gly Glu Gin Tyr Ser Gin Glu 

35 40 
Lys Tyr Ala Lys Gin Leu Ser Gin 

50 55 
Asp Phe Glu Asp Leu Phe Ser Gly 
65 70 
He Gin Ala Asp Asn Ala Thr Phe 
85 

Gly Ala Arg Asp He Tyr Gly Thr 
100 

Lys He Asp Glu Ser Lys Leu Lys 
115 120 



Ala 


Lys 
10 


Asn 


Met 


Leu 


Lys 


Leu 
15 


Glu 


Met 


Ala 


Asn 


Ala 


He 


Glu 


Asn 


Met 


25 










30 






Lys 


Met 


Met 


Gin 


Trp 
45 


His 


Asp 


He 


Ala 


Arg 


Asn 


Leu 
60 


Leu 


Gin 


Asn 


Gly 


Trp 


Thr 


Thr 
75 


Ser 


Asn 


Gin 


Met 


Ser 
80 


Lys 


Gly 
90 


Asn 


Tyr 


Leu 


His 


Met 
95 


Ser 


He 


Phe 


Pro 


Thr 


Tyr 


He 


Tyr 


Gin 


105 










110 






Pro 


Tyr 


Thr 


Arg 


Tyr 
125 


Leu 


Val 


Arg 
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Gly 


Phe 


Val Gly Ser Ser 


Lys 


Asp Leu 


Glu 


Leu 


Met 


Val 


Met 


Arg 


Tyr 




130 








135 








140 










Gly 


Lys 


Glu 


He 


Asp Thr 


Val 


Met Asn 


Val 


Pro Asn Asp 


He 


Pro 


Tyr 


145 








150 








155 










160 


Val 


Pro 


Ser 


Met 


Pro Val 


Cys 


Asn Glu 


Leu 


Tyr 


Asp 


Gly 


Gin 


Gin 


Pro 










165 






170 










175 




Tyr 


Pro 


Asn Arg 


His Val 


Gly Tyr Tyr 


Asn 


Pro 


Met 


Pro 


Val 


Ser 


Gin 








180 






185 










190 






Pro 


Ser 


Tyr 


Thr 


Ser Asp 


Thr 


Cys Gin 


Cys 


Thr 


Pro 


Gly 


Lys 


Lys 


His 






195 








200 








205 








Val 


Val 


Cys 


His 


Asp Ser 


His 


Gin Phe 


Lys 


Phe 


His 


He 


Asp 


Thr 


Gly 




210 








215 








220 










Glu 


Val 


Asp 


Tyr 


Asn Thr 


Asn Leu Gly 


He 


Trp 


Val 


Leu 


Phe 


Lys 


He 


225 








230 








235 










240 


Ser 


Ser 


Pro Asp 


Gly Tyr 


Ala 


Thr Leu 


Asp 


Asn 


Leu 


Glu 


Val 


He 


Glu 










245 






250 










255 




Glu 


Gly 


Pro 


Val 


Arg Gly 


Glu 


Ala Val 


Thr 


His 


Val 


Lys 
i 


Gin 


Lys 


Glu 








260 






265 










270 






Lys 


Lys 


Trp Asn 


Gin Gin 


Met 


Glu Lys 


Lys 


Arg Met 


Glu 


Thr 


Lys 


Arg 






275 








280 








285 








Val 


Tyr 


Asp Arg 


Ala Lys 


Gin 


Ala Val 


Asp 


Ala 


Leu 


Phe 


Thr 


Gly 


Glu 




290 








295 








300 










Glu 


Leu 


Asn Tyr 


Asp Val 


Thr 


Leu Ser 


His 


He 


Lys 


Asn 


Ala 


Asp 


Asp 


305 








310 








315 










320 


Leu 


Val 


Gin 


Ser 


He Pro 


Tyr 


Val His 


Asn 


Glu 


Trp 


Leu 


Pro 


Asp 


Phe 










325 






330 










335 




Pro 


Gly 


Met 


Asn 


Tyr Asp 


He 


Tyr Gin 


Glu 


Leu 


Asn 


Ala 


Arg 


He 


Met 








340 






345 










350 






Gin 


Ala 


Arg 


Tyr 


Leu Tyr 


Asp Ala Arg 


Asn 


Val 


He 


Thr 


Asn 


Gly 


Asp 






355 








360 








365 








Phe 


Ala 


Gin Gly Leu Gin 


Gly Trp His 


Ala 


Glu Gly Lys 


Val 


Glu 


Val 




370 








375 








380 










Gin 


Gin 


Met Asn Gly Thr 


Ser 


Val Leu 


Val 


Leu 


Ser 


Asn 


Trp 


Ser 


Ser 


385 








390 








395 










400 


Gly 


Val 


Ser 


Gin 


Asn Leu 


His 


Val Gin 


His 


Pro 


His 


Gly 


Tyr 


Leu 


Leu 










405 






410 










415 




Arg 


Val 


Ser 


Ala 


Lys Lys 


Glu Gly Ser 


Gly 


Lys 


Gly 


Tyr 


Val 


Thr 


Arg 








420 






425 










430 






Met 


Ser 


Cys 


Asn Gly Lys 


Gin 


Glu Thr 


Leu 


Thr 


Phe 


Thr 


Ser 


Cys 


Asp 

It 






435 








440 








445 








Gly 


Gly 


Tyr 


Met 


Thr Lys 


Thr 


Val Glu 


Val 


Phe 


Pro 


Glu 


Ser 


Asp 


Arg 




450 








455 








460 










Val 


Arg 


He 


Glu 


He Gly 


Glu 


Thr Glu 


Gly 


Ser 


Phe 


Tyr 


He 


Glu 


Ser 


465 








470 








475 










480 


He 


Glu 


Leu 


He 


Cys Met 


Asn Gly Tyr 


Thr 


Ser 


Asn 


Asn 


Asn 


Gin 


Asn 










485 






490 










495 




Met 


Ser 


Asn 


Met 
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